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CONFIDENTIALITY STATEMENT 

Except as otherwise required by law or regulation, this information contained in this 

communication is intended exclusively for the individual or entity to which it is addressed. 

This communication may contain information that is proprietary, privileged or confidential 

or otherwise legally exempt from disclosure. If you are not the named addressee, you are 

not authorized to read, print, retain, copy, or disseminate this message or any parl of it . 
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REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose Quality 
Management System and ASTM D7036-04 during this test project. 

Signature: ~ fj/~ Date: ______ 4_/2_/2_0_2_0 ____ _ 

Name: ____ D_av_e_W_o_n_d_e_rl_y ___ Title: Client Project Manager 

I have reviewed, technically and editorially, details, calculations, results, conclusions, and other 

appropriate written materials contained herein. I hereby certify that, to the best of my knowledge 1 

the presented material is authentic, accurate, and conforms to the requirements of the Montrose 
Quality Management System and ASTM D7036-04. 

Signature: _ ___,..}Wr__c:c_-"---'L-t'\_c._c_=__..;;....;c..__ Date: _____ 4_/2_/2_0_20 ____ _ 

Name: Matt McCune Title: ----------- Regional Vice President 
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1.0 INTRODUCTION 

Montrose Air Quality Services, LLC (MAQS) was contracted by Desert View Power to conduct the 

annual relative accuracy test audit (RA TA) testing at the Desert View Power Project located in 

Mecca, California. Testing was conducted on March 10 and 12, 2020. The MAQS test team 

consisted of Dave Wonderly, Robert Howard, Arlene Bell and Patrick Whitman. Dave Wonderly 

was the on-site Qualified Individual for MAQS. Kevin Lawrence of Desert View Power coordinated 

plant operations and data retrieval during the test program. The South Coast Air Quality 

Management District (SCAQMD) was notified of the test date but did not send a representative. 

RA TA tests were conducted on the units 1 and 2 continuous emissions monitoring system 

(CEMS). 

The plant CEMS met all RATA requirements of CFR 40 Appendix F. 

Tables 1-1 and 1-2 present the results of the RATA tests for Unit 1 and Unit 2, respectively. 
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TABLE 1-1 -
RELATIVE ACCURACY RESULT SUMMARY UNIT 1 

DESERT VIEW POWER -
MARCH 12, 2020 

Parameter/Units RA Limit Comment --
NOx 

ppm 4.43% 20% Pass -
@3%02 4.29% 20% Pass -
lb/hr 11.83% 20% Pass -02, dry 0.86% 20% Pass -

co 
ppm(1) -1.87 <5 ppm(1> Pass 

... 
@3% 02(1) -2.91 <5 ppm(1) Pass 
lb/hr(2l 2.25% 5%(2) Pass -502 
ppm 12.48% 20% Pass 
@3%02 12.54% 20% Pass 
lb/hr 5.56% 20% Pass --

(1) PS 4A Criteria, average difference less than 5ppm 
(2) Of applicable standard -
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Parameter/Units 

NOx 
ppm 
@3%02 
lb/hr 

02, dry 

co 
ppm<1) 
@3% 02<1) 
lb/hr<2> 

502 
ppm 
@3%02 
lb/hr 

TABLE 1-2 
RELATIVE ACCURACY RESULT SUMMARY UNIT 2 

DESERT VIEW POWER 
MARCH 10, 2020 

RA Limit 

7.34% 20% 
7.62% 20% 
6.97% 20% 

0.99% 20% 

-1.44 <5 ppm<1> 

-2.28 <5 ppm<1) 

1.52% 5%(2) 

15.41 % 20% 
13.02% 20% 
7.88% 20% 

(1) PS 4A Criteria, average difference less than 5ppm 

(2) Of applicable standard 
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2.0 UNIT DESCRIPTION 

The Desert View Power Plant consists of two 297 MMBtu/hr, circulating bed, biomass-fired 
boilers. The combined units are designed to produce 47 MW of net electrical output. Each unit is 
equipped with the following pollution control systems: 

• An ammonia injection system for control of NOx emissions 

• Cyclonic mixing of injected ammonia with flue gas to provide for a minimum 
amount of ammonia slip (emission) 

• A limestone injection system to limit emissions of SO2 

• A reverse air baghouse to control opacity and emissions of sulfates and 
particulate to very low levels 

The plant CEMS system for each unit includes measurements of NOx, 02, CO, 02 wet, SO2, CO2, 
flow and opacity. It is an extractive system with a heated line extending from the probe to the 
CEMS unit. Table 2-1 presents the current CEMS configuration. 

Species 

NOx 

co 

02 Dry 

SO2 

CO2 

O2Wet 

Flow 

Opacity 

NO2 Converter 

TABLE 2-1 
CONTINUOUS EMISSION MONITOR SYSTEM 

UNITS 1 AND 2 

Manufacturer 

CAI 

CAI 

CAI 

CAI 

CAI 

Thermox 

Dietrick 
Standard/Rosemont 

Monitor Labs 

CAI 

DESERT VIEW POWER 

Unit 1, Model/Serial Unit 2, Model/Serial 
Number Number 

ZRE/A3F4992T 

ZRE/A3F4992T 

ZRE/A3F4992T 

ZRE/A3F4992T 

ZRE/A3F4992T 

WDG 

0260938 

Lighthawk 560 

ZDL04001 

ZRE/A3F4993T 

ZRE/A3F4993T 

ZRE/A3F4993T 

ZRE/A3F4993T 

ZRE/A3F4993T 

WDG 

Lighthawk 560 

ZDL04001 
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2.1 TEST CONDITIONS 

The tests were conducted at normal steady state operating conditions. Limestone injection rate, 
fuel combustion rate, ammonia injection rate, ash handling operations, excess air level, 
combustion air distribution, and combustor temperature were set to maintain stable unit operation. 
Pertinent operating conditions were recorded by Desert View Power personnel during the tests 
as presented in Table 2-2. 

2.2 

Date 

3/10/2020 

3/12/2020 

TABLE 2-2 
AVERAGE DAILY UNIT DATA 

DESERT VIEW POWER 
MARCH AND APRIL, 2020 

Combined 

Units 1 & 2 

Units 1 & 2 

Gross MW 

38 

41 

SAMPLE LOCATIONS 

Total Steam Production 

377 

276 

All sampling was conducted at the stack breaching ducts to the stack. Desert View Power 
previously conducted three-dimensional flow testing and stratification testing on the baghouse 
exhaust ducts on each unit. This testing was performed in accordance to SCAQMD Chapter X, 
Section 1 and 13 and was presented in the report titled "Stack Gas Stratification and Absence of 
Flow Disturbance Testing at Desert View Power," (R106E622.T) submitted to SCAQMD in 
October of 1994. A copy of the sample location certification report can be found in the test plan 
in Appendix E of this report. The sample locations meet the requirements. All testing for both Unit 
1 and 2 was conducted at the sample location presented in Figure 2-1. 
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FIGURE 2-1 
SCHEMATIC OF THE DESERT VIEW POWER, SAMPLE LOCATION 

Unit 2 

3' 

0 
0 
0 
0 
0 
0 

Unit 1 

15 ¼' 

Equivalent Diameter= 5. 7 ft. 

Note: Unit 2 is mirror image of Unit 1 

_______ Unit 1 

3' 11" 

STACK 

3' 11" 

------- Unit 2 
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3.0 TEST DESCRIPTIONS 

The test procedures that were used are listed in Table 3-1. The performance test runs for gaseous 

plant emissions were in some cases also used for RA TA test runs. A minimum of nine reference 

method tests are required for all gaseous species relative accuracy (RA) determinations. 

Parameter 
No.of 
Tests 

NOx 10(1) 

co 10(1) 

CO2 10<1> 

02 10(1) 

SO2 10<1> 

Stack Gas Flow Rate 

Moisture 

(1) Includes compliance and RATA test runs 

W002AS-678786-RT-945 

TABLE 3-1 
TEST MATRIX PER UNIT 
DESERT VIEW POWER 

Measurement Principle 

Chemiluminescence 

Reference 
Duration per Test 

Method 

EPA 7E 30 minutes 

Non-Dispersive Infrared Modified EPA 10 30 minutes 

Non-Dispersive Infrared 

Electrochemical 

Barium Thorin Titration 

S-Type Pitot Traverse 

Condensation/Gravimetric 

12 of 298 

EPA3A 

EPA3A 

EPA6 

EPA2 

EPA4 

30 minutes 

30 minutes 

30 minutes 
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3.1 NOx, 02, CO2, AND CO 

NOx, 02, CO2 and CO were measured according to EPA reference methods using MAQS' CEMS. 
NOx, 02, CO2 and CO concentrations were determined using MAQS' mobile emission 
measurement laboratory. The laboratory is housed in a truck outfitted to provide a clean, quiet, 
environmentally controlled base for the testing operations. The laboratory has lighting, electrical 
distribution, air conditioning and heating to support the test instruments and provide for optimal 
test performance. 

Concentrations of these gaseous species were measured using an extractive sampling system 
consisting of a stainless steel probe to minimize reactions, a heat traced Teflon sample line 
connected to a thermo-electrically cooled sample dryer. Following the dryer, the sample is drawn 
into a Teflon lined pump where it is pressurized and then filtered for delivery to the gas analysis 
portion of the system. Gaseous samples were collected at a single point. Three 60-minute 
compliance tests were performed. 

NOx concentration was determined using a California Analytical Model 600. The analyzer full 
scale range was 100 ppm. The analyzer is equipped with a NO2 - NO converter for the 
determination of total nitrogen oxides without interference from other nitrogen containing 
compounds. 

Oxygen concentration was determined using an California Analytical Model 600 analyzer The 
analyzer full scale range was 20%. 

CO2 was measured using a non-dispersive infrared analyzer manufactured by Horiba (model 
#PIR 2000). The analyzer full scale range was 20%. 

CO was measured using a non-dispersive infrared/gas filter correlation analyzer manufactured 
by TECO (model 48i). The analyzer full scale range was 10 ppm. 

The analyzers and sampling system were subjected to a variety of calibration and quality 
assurance procedures including leak checks, linearity and calibration error determinations before 
sampling, and system bias and drift determinations as part of each test run. Data are corrected 
for any observed bias or drift in accordance with the reference methods. 

3.2 SULFUR DIOXIDE 

Sulfur dioxide was measured according to EPA Method 6. A barium Thorin titration of the 
hydrogen peroxide impinger samples yielded SO2 concentrations for a minimum of nine relative 
accuracy tests. The sample system consisted of heated glass probe and filter connected by Teflon 
tubing to the glass sample train consisting of a series of hydrogen peroxide filled impingers. Prior 
to the titrimetric analysis, all SOx samples were passed through an ion exchange resin. This 
removes interferences associated with ammonium (NH4). 

3.3 VELOCITY AND MOISTURE 

Stack gas velocity and moisture content were determined by EPA Methods 2 and 4 during the 
particulate testing. Velocity traverses were performed during each set of compliance tests (NOx, 
CO, SO2 and hydrocarbons) and RATA test runs. 
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3.4 RATA TEST PROCEDURES 

Relative accuracy tests were performed on NOx, SO2, CO and CO2 sub-systems of each unit's 
CEMS. Relative accuracy was determined by comparing the CEMS data to the corresponding 

reference method (RM) data over nine test runs. A minimum of nine - 30 minute runs were 

performed on Units 1 and 2 for the NOx, SO2, CO, and CO2. Relative accuracy is expressed in 

terms of the absolute value of the mean of the difference between the monitor value and the 
reference method value. It is reported in terms of a percentage of the mean reference method 

value. The computational procedure is summarized by the following equations: 

s d = 

Where: 

n 

L d / 
[£ di]

2 

l = 1 

i = I 
n - l 

Sd cc = ( 0.975 ✓n 

n 

RA=ldl~ClxlOO 
RM 

RM = mean value of the reference method 

d = average difference between RM and CEMS (RM - CEMS) 

= absolute value of the difference between RM and CEMS 

s d = sample standard deviation of the difference between RM and GEMS 

RA = Relative Accuracy 

t = t value at 95% confidence interval 
0.975 

n = number of valid tests 
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4.0 RESULTS 

This section presents the results of the RA TA tests conducted at Desert View Power during March 
of 2020. Test results are presented in the following sections: 

• 4.1 

• 4.2 

Unit 1 RATA Results 

Unit 2 RA TA Results 

All supporting data sheets, CEMS data, instrument strip charts, and plant data are included in 
Appendix A. Laboratory reports and sample chain of custody records are contained in Appendix 
8. Emissions and Load calculations are presented in Appendix C. Quality assurance information 
is contained in Appendix D. The test plan that was submitted and is contained in Appendix E. 

4.1 UNIT 1 RATA RESULTS 

Tables 4-1 through 4-10 present the CEMS RATA for Unit 1. The results demonstrate that the 
CEMS for Unit 1 is in control as defined in CFR 40, Appendix F. The results of the RATA are 
presented in units of ppm dry, ppm @ 3% 02, and lb/hr for NOx, CO and SO2. 02 results are 
presented in concentration units of%. 
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TABLE 4-1 
NOx PPM UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMARY 

Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Date Time 

3/12/2020 7:00 
3/12/2020 7:43 
3/12/2020 8:29 
3/12/2020 9:13 
3/12/2020 9:57 
3/12/2020 10:41 
3/12/2020 11 :25 
3/12/2020 12:10 
3/12/2020 12:57 

Ref. Method Average: 
CEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
t Value: 

Confidence Coefficient: 
Relative Accuracy: 

W002AS-678786-RT-945 

DESERT VIEW POWER 
MARCH 12, 2020 

RM 
NOx ppm dry 

39.4 
40.1 
40.6 
38.4 
39.7 
38.8 
37.1 
40.8 
37.4 

39.14 
40.63 
-1.49 

CEMS 
NOx ppm dry 

41.3 
41.7 
42.4 
40.0 
41.3 
40.4 
38.5 
41.9 
38.3 

ppm 
ppm 
ppm 

ppm 

ppm 

Use Data? 
Difference (Y or N) 

-1.9 y 
-1.5 y 
-1.8 y 
-1.6 y 
-1.6 y 
-1.6 y 
-1.4 y 
-1.2 y 
-0.9 y 

9 
0.32 

2.306 
0.24 
4.43 % of Reference Method 

16 of 298 
~ MON'l'ROSE I I A I H (lllA I l I y .\ ! j{\ f ( f- ', 



-
Desert View Power 
2020 RATA .. 

-TABLE 4-2 
NOx PPM @ 3% 02 UNIT 1 -RELATIVE ACCURACY TEST AUDIT SUMARY 

DESERT VIEW POWER 
MARCH 12, 2020 .. 

RM CEMS Use Data? -
Run# Date Time NOx ppmc NOx ppmc Difference (Y or N) -

1 3/12/2020 7:00 60.8 63.8 -3.0 y 

2 3/12/2020 7:43 62.7 65.0 -2.2 y 

3 3/12/2020 8:29 63.1 66.1 -3.0 y ... 
4 3/12/2020 9:13 58.8 61.5 -2.7 y 

5 3/12/2020 9:57 61.3 63.7 -2.3 y 

6 3/12/2020 10:41 59.6 61.8 -2.2 y -7 3/12/2020 11 :25 57.5 59.6 -2.1 y 

8 3/12/2020 12:10 63.6 65.6 -1.9 y -
9 3/12/2020 12:57 82.4 84.4 -2.0 y -

Ref. Method Average: 63.31 ppmc 
CEMS Average: 65.70 ppmc .. 

Average Difference: -2.39 ppmc 
Number of Tests: 9 

Standard Deviation: 0.43 ppmc 
t Value: 2.306 -

Confidence Coefficient: 0.33 
Relative Accuracy: 4.29 % of Reference Method -

-

-
W002AS-678786-RT-945 17 of 298 
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1W TABLE 4-3 
NOx LB/HR UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 

DESERT VIEW POWER 
MARCH 12, 2020 

RM CEMS 
Run# Date Time NOx lb/hr NOx lb/hr Difference 

1 3/12/2020 7:00 26.53 27.23 -0.70 

2 3/12/2020 7:43 27.02 27.32 -0.30 

3 3/12/2020 8:29 27.27 27.23 0.03 

4 3/12/2020 9:13 26.02 25.63 0.38 

5 3/12/2020 9:57 26.85 26.39 0.46 

6 3/12/2020 10:41 26.29 25.58 0.71 

.7 3/12/2020 11 :25 24.97 24.32 0.66 

8 3/12/2020 12:10 27.31 26.39 0.92 

9 3/12/2020 12:57 26.42 18.45 7.97 -
Ref. Method Average: 26.518 lb/hr 

CEMS Average: 25.394 lb/hr 

Average Difference: 1.125 lb/hr 

Number of Tests: 9 
Standard Deviation: 2.617 lb/hr 

t Value: 2.306 

Confidence Coefficient: 2.0119 

Relative Accuracy: 11.83 % of Reference Method 

.. 
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TABLE 4-4 
SO2 PPM UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 

Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Date Time 

3/12/2020 7:00 
3/12/2020 7:43 
3/12/2020 8:29 
3/12/2020 9:13 
3/12/2020 9:57 
3/12/2020 10:41 
3/12/2020 11 :25 
3/12/2020 12:10 
3/12/2020 12:57 

Ref. Method Average: 
CEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
t Value: 

Confidence Coefficient: 
Relative Accuracy: 

W002AS-678786-RT-945 

DESERT VIEW POWER 
MARCH 12, 2020 

RM CEMS Use Data? 
S02 ppm dry S02 ppm dry Difference (Y or N) 

9.2 
8.5 
8.6 
6.5 
7.3 
8.8 
5.9 
7.0 
0.5 

6.91 
7.36 
-0.46 

9 
0.53 

2.306 
0.40 
12.48 
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ppm 

ppm 

8.7 
8.6 
8.9 
7.0 
8.2 
10.0 
6.7 
7.7 
0.4 

0.4 y 
-0.1 y 
-0.3 y 
-0.6 y 
-0.9 y 
-1.2 y 
-0.8 y 
-0.7 y 
0.0 y 

% of Reference Method 
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TABLE 4-5 
SO2 PPM @ 3% 02 UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 12, 2020 

RM CEMS 

Run# Date Time 502 ppm dry S02 ppm dry Difference 

1 3/12/2020 7:00 14.1 13.5 0.6 

2 3/12/2020 7:43 13.3 13.4 -0.1 

3 3/12/2020 8:29 13.4 13.8 -0.5 

4 3/12/2020 9:13 9.9 10.8 -0.9 

5 3/12/2020 9:57 11.3 12.7 -1.4 

6 3/12/2020 10:41 13.5 15.2 -1.8 

7 3/12/2020 11:25 9.2 10.6 -1.4 

8 3/12/2020 12:10 10.9 12.0 -1.1 

9 3/12/2020 12:57 1.0 0.9 0.1 

Ref. Method Average: 10.72 ppmc 

CEMS Average: 11.45 ppmc 

Average Difference: -0.73 ppmc 

Number of Tests: 9 
Standard Deviation: 0.80 ppmc 

t Value: 2.306 

Confidence Coefficient: 0.62 ppmc 

Relative Accuracy: 12.54 % of Reference Method 
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-Desert View Power 
2020 RATA -

TABLE 4-6 ·-
S02 LB/HR UNIT 1 -RELATIVE ACCURACY TEST AUDIT SUMMARY 

DESERT VIEW POWER 
MARCH 12, 2020 .. 

RM CEMS Use Data? -
Run# Date Time S02 lb/hr S02 lb/hr Difference (Y or N) -

1 3/12/2020 7:00 8.58 7.96 0.62 y 
2 3/12/2020 7:43 7.97 7.82 0.16 y 
3 3/12/2020 8:29 8.04 7.92 0.11 y -4 3/12/2020 9:13 6.10 6.26 -0.17 y 
5 3/12/2020 9:57 6.86 7.29 -0.43 y 
6 3/12/2020 10:41 8.26 8.77 -0.51 y -7 3/12/2020 11 :25 5.54 5.94 -0.39 y 
8 3/12/2020 12:10 6.51 6.76 -0.25 y -
9 3/12/2020 12:57 0.45 0.29 0.16 y -

Ref. Method Average: 6.48 lb/hr -
CEMS Average: 6.56 lb/hr 

Average Difference: -0.08 lb/hr -
Number of Tests: 9 

Standard Deviation: 0.37 lb/hr 
t Value: 2.306 -Confidence Coefficient: 0.28 ppmc 

Relative Accuracy: 5.56 % of Reference Method 

-

-
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.. Desert View Power 
2020 RATA .. 

- TABLE 4-7 
CO PPM UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 12, 2020 

- RM CEMS Use Data? 

- Run# Date Time CO ppm dry CO ppm dry Difference (Y or N) 

1 3/12/2020 7:00 0.1 3.1 -2.9 y 

2 3/12/2020 7:43 0.1 2.8 -2.7 y - 3 3/12/2020 8:29 0.1 2.1 -2.0 y 

4 3/12/2020 9:13 0.1 2.3 -2.1 y 

5 3/12/2020 9:57 0.1 2.7 -2.6 y 

- 6 3/12/2020 10:41 0.1 2.2 -2.1 y 

7 3/12/2020 11:25 0.1 1.6 -1.5 y 

8 3/12/2020 12:10 0.1 1.1 -1.0 y 

9 3/12/2020 12:57 0.2 0.1 0.0 y 

Ref. Method Average: 0.12 ppm 

- CEMS Average: 1.99 ppm 

Average Difference: -1.87 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 

Number of Tests: 9 
Standard Deviation: 0.92 ppm .. t Value: 2.306 

Confidence Coefficient: 0.71 ppm 

Relative Accuracy: NIA % of Reference Method 

-
-
-
---
.. 
.. 

-
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Desert View Power 
2020 RATA 

TABLE 4-8 
CO PPM @ 3% 02 UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 12, 2020 

RM CEMS Use Data? 
Run# Date Time CO ppm@3% 02 CO ppm@3% 02 Difference (Y or N) 

1 3/12/2020 7:00 0.2 4.8 -4.5 y 
2 3/12/2020 7:43 0.1 4.4 -4.2 y 
3 3/12/2020 8:29 0.2 3.3 -3.1 y 
4 3/12/2020 9:13 0.2 3.5 -3.3 y 
5 3/12/2020 9:57 0.2 4.2 -4.0 y 
6 3/12/2020 10:41 0.2 3.4 -3.2 y 
7 3/12/2020 11:25 0.2 2.5 -2.3 y 
8 3/12/2020 12:10 0.1 1.8 -1.6 y 
9 3/12/2020 12:57 0.3 0.2 0.1 y 

Ref. Method Average: 0.20 ppmc 
CEMS Average: 3.11 ppmc 

Average Difference: -2.91 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 
Number of Tests: 9 

Standard Deviation: 1.46 ppmc 
t Value: 2.306 

Confidence Coefficient: 1.12 ppmc 
Relative Accuracy: N/A % of Reference Method 
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.. Desert View Power 
2020 RATA 

TABLE 4-9 
CO LB/HR UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 

-
---

-.. 

-
---
.. 

-
-

DESERT VIEW POWER 

Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Date Time 

3/12/2020 7:00 
3/12/2020 7:43 
3/12/2020 8:29 
3/12/2020 9:13 
3/12/2020 9:57 
3/12/2020 10:41 
3/12/2020 11:25 
3/12/2020 12:10 
3/12/2020 12:57 

Ref. Method Average: 
GEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
t Value: 

Confidence Coefficient: 
Applicable Standard: 

Relative Accuracy: 
Relative Accuracy: 

W002AS-678786-RT-945 

MARCH 12, 2020 

RM 
CO lb/hr 

0.06 
0.04 
0.05 
0.06 
0.05 
0.05 
0.05 
0.04 
0.07 

0.05 
0.78 
-0.73 

9 
0.373 
2.306 
0.286 
45.0 
N/A 
2.25 

24 of 298 

CEMS 
CO lb/hr 

1.22 
1.10 
0.82 
0.89 
1.04 
0.85 
0.61 
0.43 
0.03 

lb/hr 
lb/hr 
lb/hr 

lb/hr 

Difference 

-1.16 
-1.06 
-0.77 
-0.83 
-0.99 
-0.80 
-0.57 
-0.39 
0.04 

% of Reference Method 
% of Applicable Standard 

Use Data? 
(Y or N) 

y 
y 
y 
y 
y 
y 
y 
y 
y 



Desert View Power 
2020 RATA 

TABLE 4-10 
02 % UNIT 1 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Date Time 

3/12/2020 7:00 
3/12/2020 7:43 
3/12/2020 8:29 
3/12/2020 9:13 
3/12/2020 9:57 
3/12/2020 10:41 
3/12/2020 11:25 
3/12/2020 12:10 
3/12/2020 12:57 

Ref. Method Average: 
CEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
tValue: 

Confidence Coefficient: 
Relative Accuracy: 

W002AS-678786-RT-945 

MARCH 12, 2020 

RM 
02 % dry 

9.28 
9.44 
9.38 
9.22 
9.31 
9.26 
9.35 
9.44 
12.77 

9.72 
9.77 
-0.06 

9 
0.04 

2.306 
0.03 
0.86 

25 of 298 

CEMS 
02 % dry Difference 

9.40 -0.12 
9.50 -0.05 
9.48 -0.10 
9.29 -0.07 
9.35 -0.04 
9.30 -0.04 
9.38 -0.03 
9.50 -0.06 
12.77 0.00 

% of Reference Method 

.. 

-Use Data? 
(Y or N) -

y 
y 
y -y 
y 
y 
y 
y 
y 

-
1111111 
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.. Desert View Power 
2020 RATA 

--

-

-

4.2 UNIT 2 RATA RESULTS 

Tables 4-11 through 4-20 present the CEMS RATA results for Unit 2. The results demonstrate 

that the CEMS for Unit 2 is in control as defined in CFR 40 Appendix F. The results of the RA TA 

are presented in units of ppm dry, ppm @ 3% 02 and lb/hr for NOx, CO and S02. 02 results are 

presented in concentration units of%. 

Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 4-11 
NOx PPM UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 21, 2020 

RM CEMS 
Date Time NOx ppm dry NOx ppm dry Difference 

3/10/2020 7:00 35.2 38.0 -2.8 
3/10/2020 7:43 35.8 38.7 -2.9 
3/10/2020 8:25 37.6 40.4 -2.8 
3/10/2020 9:08 40.0 42.8 -2.8 
3/10/2020 9:50 40.2 42.8 -2.6 
3/10/2020 10:37 35.1 38.2 -3.1 
3/10/2020 11 :21 42.8 45.6 -2.8 
3/10/2020 12:06 42.3 45.1 -2.7 
3/10/2020 12:50 49.7 52.7 -2.9 

Ref. Method Average: 39.86 ppm 
CEMS Average: 42.68 ppm 

Average Difference: -2.82 ppm 
Number of Tests: 9 

Standard Deviation: 0.13 ppm 
tValue: 2.306 

Confidence Coefficient: 0.10 ppm 
Relative Accuracy: 7.34 % of Reference Method 
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Use Data? 
(Y or N) 

y 
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Desert View Power 
2020 RATA -

TABLE 4-12 -
NOx PPM @ 3% 02 UNIT 2 -RELATIVE ACCURACY TEST AUDIT SUMMARY 

DESERT VIEW POWER -
MARCH 21, 2020 -

RM CEMS Use Data? -
Run# Date Time NOx ppmc NOx ppmc Difference (Y or N) -

1 3/10/2020 7:00 55.5 60.1 -4.6 y 

2 3/10/2020 7:43 57.2 62.2 -5.0 y 

3 3/10/2020 8:25 60.1 64.6 -4.5 y -4 3/10/2020 9:08 62.5 67.2 -4.6 y 

5 3/10/2020 9:50 61.4 65.7 -4.3 y 

6 3/10/2020 10:37 56.0 60.7 -4.8 y 

7 3/10/2020 11 :21 67.1 71.4 -4.3 y -
8 3/10/2020 12:06 67.0 71.6 -4.6 y -
9 3/10/2020 12:50 78.5 83.3 -4.8 y -

Ref. Method Average: 62.81 ppmc 
CEMS Average: 67.42 ppmc 

Average Difference: -4.61 ppmc -
Number of Tests: 9 

Standard Deviation: 0.23 ppmc 
t Value: 2.306 1!!!1111 

Confidence Coefficient: 0.18 
Relative Accuracy: 7.62 % of Reference Method 

1111111 

-
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Desert View Power 
2020 RATA 

TABLE 4-13 
NOx LB/HR UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 21, 2020 

RM CEMS Use Data? 
Run# Date Time NOx lb/hr NOx lb/hr Difference (Y or N) 

1 3/10/2020 7:00 22.04 24.22 -2.18 y 

2 3/10/2020 7:43 22.11 24.38 -2.26 y 

3 3/10/2020 8:25 24.24 25.45 -1.21 y 

4 3/10/2020 9:08 25.64 27.10 -1.46 y 

5 3/10/2020 9:50 25.97 26.69 -0.72 y 

6 3/10/2020 10:37 22.57 22.64 -0.07 y 

7 3/10/2020 11 :21 27.53 26.31 1.22 y 

8 3/10/2020 12:06 27.39 24.91 2.48 y 

9 3/10/2020 12:50 31.58 27.15 4.44 y 

Ref. Method Average: 25.452 lb/hr 
CEMS Average: 25.426 lb/hr 

Average Difference: 0.026 lb/hr 
Number of Tests: 9 

Standard Deviation: 2.272 lb/hr 
t Value: 2.306 

Confidence Coefficient: 1.7467 
Relative Accuracy: 6.97 % of Reference Method 

W002AS-678786-RT-945 28 of 298 
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Desert View Power 
2020 RATA 

TABLE 4-14 
S02 PPM UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 

Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Date Time 

3/10/2020 7:00 
3/10/2020 7:43 
3/10/2020 8:25 
3/10/2020 9:08 
3/10/2020 9:50 
3/10/2020 10:37 
3/10/2020 11 :21 
3/10/2020 12:06 
3/10/2020 12:50 

Ref. Method Average: 
GEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
t Value: 

Confidence Coefficient: 
Relative Accuracy: 

W002AS-678786-RT-945 

DESERT VIEW POWER 
MARCH 21, 2020 

RM 
S02 ppm dry 

4.5 
7.5 
10.2 
11.5 
7.6 
3.5 
9.2 
10.3 
11.2 

8.37 
9.24 
-0.87 

CEMS 
S02 ppm dry 

ppm 
ppm 
ppm 

ppm 

ppm 

4.4 
8.1 
11.3 
12.4 
8.5 
3.7 
10.5 
11.6 
12.7 

Difference 

0.0 
-0.6 
-1.1 
-0.9 
-0.9 
-0.2 
-1.3 
-1.4 
-1.6 

9 
0.54 

2.306 
0.42 
15.41 % of Reference Method 
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Use Data? -

(Y or N) -y 
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Desert View Power 
2020 RATA 

TABLE 4-15 
502 PPM @ 3% 02 UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 21, 2020 

RM CEM5 

Run# Date Time 502 ppm dry 502 ppm dry Difference 

1 3/10/2020 7:00 7.0 7.0 0.1 

2 3/10/2020 7:43 12.0 13.0 -1.0 

3 3/10/2020 8:25 16.4 18.0 -1.6 

4 3/10/2020 9:08 17.9 19.4 -1.4 

5 3/10/2020 9:50 11.6 12.8 -1.2 

6 3/10/2020 10:37 5.5 5.8 -0.3 

7 3/10/2020 11 :21 14.4 16.4 -2.1 

8 3/10/2020 12:06 16.3 18.4 -2.1 

9 3/10/2020 12:50 17.6 18.2 -0.6 

Ref. Method Average: 13.19 ppmc 

CEMS Average: 14.33 ppmc 

Average Difference: -1.14 ppmc 

Number of Tests: 9 
Standard Deviation: 0.75 ppmc 

t Value: 2.306 
Confidence Coefficient: 0.58 ppmc 

Relative Accuracy: 13.02 % of Reference Method 
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Use Data? 
(Y or N) 
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Desert View Power 
2020 RATA 

TABLE 4-16 
SO2 LB/HR UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 21, 2020 

RM CEMS Use Data? 
Run# Date Time S02 lb/hr S02 lb/hr Difference (Y or N) 

1 3/10/2020 7:00 3.89 3.94 -0.04 y 
2 3/10/2020 7:43 6.45 7.09 -0.64 y 
3 3/10/2020 8:25 9.18 9.94 -0.76 y 
4 3/10/2020 9:08 10.24 10.96 -0.72 y 
5 3/10/2020 9:50 6.83 7.40 -0.57 y 
6 3/10/2020 10:37 3.09 3.01 0.08 y 
7 3/10/2020 11 :21 8.20 8.45 -0.25 y 
8 3/10/2020 12:06 9.25 8.98 0.27 y 
9 3/10/2020 12:50 9.85 9.70 0.15 y 

Ref. Method Average: 7.44 lb/hr 
CEMS Average: 7.72 lb/hr 

Average Difference: -0.28 lb/hr 
Number of Tests: 9 

Standard Deviation: 0.40 lb/hr 
t Value: 2.306 

Confidence Coefficient: 0.31 ppmc 
Relative Accuracy: 7.88 % of Reference Method 
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Desert View Power 
2020 RATA 

TABLE 4-17 
CO PPM UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 21, 2020 

RM CEMS Use Data? 
Run# Date Time CO ppm dry CO ppm dry Difference (Y or N) 

1 3/10/2020 7:00 0.1 2.2 -2.1 y 
2 3/10/2020 7:43 0.0 1.9 -1.9 y 
3 3/10/2020 8:25 0.1 2.0 -1.9 y 
4 3/10/2020 9:08 0.1 1.5 -1.5 y 
5 3/10/2020 9:50 0.1 1.0 -1.0 y 
6 3/10/2020 10:37 0.1 1.3 -1.2 y 
7 3/10/2020 11 :21 0.1 1.6 -1.6 y 
8 3/10/2020 12:06 0.1 1.1 -1.1 y 
9 3/10/2020 12:50 0.3 1.0 -0.7 y 

Ref. Method Average: 0.08 ppm 
CEMS Average: 1.52 ppm 

Average Difference: -1.44 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 
Number of Tests: 9 

Standard Deviation: 0.48 ppm 
t Value: 2.306 

Confidence Coefficient: 0.37 ppm 
Relative Accuracy: N/A % of Reference Method 
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Desert View Power 
2020 RATA 

TABLE 4-18 
CO PPM @ 3% 02 UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER, 

MARCH 21, 2020 

RM CEMS 

Run# Date Time CO ppm@3% 02 CO ppm@3% 02 Difference 

1 3/10/2020 7:00 0.1 3.5 -3.4 

2 3/10/2020 7:43 0.1 3.1 -3.0 

3 3/10/2020 8:25 0.1 3.2 -3.1 

4 3/10/2020 9:08 0.1 2.4 -2.3 

5 3/10/2020 9:50 0.1 1.6 -1.5 

6 3/10/2020 10:37 0.1 2.0 -1.9 

7 3/10/2020 11:21 0.1 2.6 -2.5 

8 3/10/2020 12:06 0.1 1.8 -1.7 

9 3/10/2020 12:50 0.4 1.5 -1.1 

Ref. Method Average: 0.13 ppmc 

GEMS Average: 2.40 ppmc 

Use Data? 
(Y or N) 

y 
y 
y 
y 
y 
y 
y 
y 
y 

Average Difference: -2.28 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 

Number of Tests: 9 
Standard Deviation: 0.78 ppmc 

t Value: 2.306 

Confidence Coefficient: 0.60 ppmc 

Applicable Standard: 231.0 ppmc 

Relative Accuracy: NIA % of Reference Method 
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.- Desert View Power 
2020 RATA 

TABLE 4-19 
CO LB/HR UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 

.. 

-

.. 
-

DESERT VIEW POWER 

Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Date Time 

3/10/2020 7:00 
3/10/2020 7:43 
3/10/2020 8:25 
3/10/2020 9:08 
3/10/2020 9:50 
3/10/2020 10:37 
3/10/2020 11:21 
3/10/2020 12:06 
3/10/2020 12:50 

Ref. Method Average: 
CEMS Average: 

Average Difference: 
Number of Tests: 

Standard Deviation: 
t Value: 

Confidence Coefficient: 
Applicable Standard: 

Relative Accuracy: 
Relative Accuracy: 

W002AS-678786-RT-945 

MARCH 21, 2020 

RM 
CO lb/hr 

0.02 
0.02 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.10 

0.03 
0.56 
-0.53 

9 
0.201 
2.306 
0.155 
45.0 
NIA 
1.52 

34 of 298 

CEMS 
CO lb/hr 

0.85 
0.73 
0.75 
0.58 
0.39 
0.44 
0.57 
0.38 
0.33 

lb/hr 
lb/hr 
lb/hr 

lb/hr 

Use Data? 
Difference (Y or N) 

-0.83 y 
-0.71 y 
-0.73 y 
-0.56 y 
-0.36 y 
-0.42 y 
-0.55 y 
-0.36 y 
-0.23 y 

% of Reference Method 
% of Applicable Standard 
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Desert View Power 
2020 RATA 

TABLE 4-20 
02 % UNIT 2 

RELATIVE ACCURACY TEST AUDIT SUMMARY 
DESERT VIEW POWER 

MARCH 21, 2020 

RM CEMS 
Run# Date Time 02 % dry 02 % dry Difference 

1 3/10/2020 7:00 9.54 9.61 -0.08 

2 3/10/2020 7:43 9.71 9.81 -0.10 
3 3/10/2020 8:25 9.70 9.78 -0.08 
4 3/10/2020 9:08 9.45 9.53 -0.08 

5 3/10/2020 9:50 9.18 9.30 -0.12 

6 3/10/2020 10:37 9.67 9.72 -0.04 
7 3/10/2020 11 :21 9.49 9.54 -0.05 

8 3/10/2020 12:06 9.59 9.68 -0.09 

9 3/10/2020 12:50 9.56 9.61 -0.05 

Ref. Method Average: 9.54 
CEMS Average: 9.62 

Average Difference: -0.08 
Number of Tests: 9 

Standard Deviation: 0.02 
t Value: 2.306 

Confidence Coefficient: 0.02 
Relative Accuracy: 0.99 % of Reference Method 
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APPENDIX A 
FIELD AND PLANT OPERATING DATA 

-

.. 

-
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Desert View Power 
2020 RATA 

W002AS-678786-RT-945 

Appendix A.1 
Unit 1 Data 
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2020 RATA 

W002AS-678786-RT-945 

Appendix A.1.1 
Unit 1 Sample Location 
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Method 1 

Client: Desert View Power Date: 3/10/2020 

Sample Location: Unit 1-2 Prepared By: Dave Wonderly 

.... ._ .... 
~ 119.0 ... 

J~ 

,.... 

l 
47 

Li lJ u u Li Li 
A B C D E F 

Point No. Sample Point Inches from nozzle 

H (in.) 119.0 
1 4.7 17.7 

W (in.) 47.0 2 14.1 27.1 

3 23.5 36.5 

Nipple length 13.0 4 32.9 45.9 

5 42.3 55.3 

Distance between points 9.40 

Stack Area (ftA2) 38.84 

ll!fll!I 
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Appendix A.1.2 
Unit 1 CEMS Data 
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-
Date Time 02% CO2% NOx ppm CO ppm 

3/12/2020 6:26 18.991 18.93 90.526 9.664 -
3/12/2020 6:27 19.089 18.931 90.541 9.641 

3/12/2020 6:281 19.155 18.945 90.563 9.641 IHigh 

3/12/2020 6:29 12.966 12.034 43.427 8.033 "' 
3/12/2020 6:30 10.526 10.532 47.689 4.784 

3/12/2020 6:31 I 10.526 10.53 47.622 4.743IMid 

3/12/2020 6:32 5.299 4.702 18.199 3.876 -
3/12/2020 6:33 0.006 0.05 0.055 0.212 

3/12/2020 6:34 0.004 0.047 0.042 0.005 Zero 

3/12/2020 6:35 0.004 0.046 0.021 0.004 NO Mode Zero ...,, 
3/12/2020 6:36 18.875 0.123 34.546 0.234 

3/12/2020 6:37 20.742 0.2531 90.9041 0.493 NO Mode High 

3/12/2020 6:38 20.865 0.132 40.307 0.504 -
3/12/2020 6:39 20.906 0.0841 0.1021 0.52 NO2 Gas NO Mode 

3/12/2020 6:40 20.902 0.114 36.686 0.525 

3/12/2020 6:41 20.741 0.241 43.7951 0.51 NO2 Gas NOx Mode -
3/12/2020 6:42 19.621 1.846 21.903 0.502 

3/12/2020 6:43 9.887 10.574 28.869 0.24 

3/12/2020 6:44 9.221 11.223 41.046 0.145 -
3/12/2020 6:45 10.351 9.993 19.616 0.138 

3/12/2020 6:46 10.403 10.09 23.433 0.156 

3/12/2020 6:47 9.088 11.412 48.749 0.143 -
3/12/2020 6:48 10.28 10.258 12.526 0.127 

3/12/2020 6:491 10.495 10.461 i 0.141 o.05i 02 co2 Bias 

3/12/2020 6:50 0.272 0.099 0.148 2.154 -
3/12/2020 6:51 0.151 0.064 0.126 4.694 

3/12/2020 6:521 0.145 0.0521 6.0361 4.745,CO Bias 

3/12/2020 6:53 0.138 0.047 47.066 2.129 -
3/12/2020 6:54 0.018 0.0451 47.651 0.418 NOx Bias 

3/12/2020 6:55 7.786 8.829 35.85 0.297 

3/12/2020 6:56 8.864 11.577 56.436 0.126 -
3/12/2020 6:57 9.197 11.128 47.262 0.128 

3/12/2020 6:58 9.643 10.742 40.716 0.141 

3/12/2020 6:59 8.996 11.356 49.063 0.139 -3/12/2020 7:00 8.776 11.574 48.187 0.138 

3/12/2020 7:01 9.01 11.372 43.865 0.152 

3/12/2020 7:02 8.409 11.887 57.954 0.155 -3/12/2020 7:03 9.44 10.919 44.745 0.171 

3/12/2020 7:04 9.775 10.486 28.897 0.2 

3/12/2020 7:05 9.38 11.037 45.158 0.212 

3/12/2020 7:06 8.915 11.358 47.258 0.176 -
3/12/2020 7:07 10.116 10.217 28.854 0.194 -
3/12/2020 7:08 10.566 9.856 15.229 0.213 

3/12/2020 7:09 10.21 10.192 21.925 0.234 
.. 

3/12/2020 7:10 9.972 10.35 25.192 0.202 

3/12/2020 7:11 9.284 11.073 35.899 0.204 -
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3/12/2020 7:12 10.085 10.329 26.736 0.193 ... 
3/12/2020 7:13 9.604 10.762 32.06 0.196 - 3/12/2020 7:14 8.286 12.025 55.334 0.182 

3/12/2020 7:15 9.047 11.262 46.248 0.176 - 3/12/2020 7:16 8.93 11.359 50.16 0.175 .. 3/12/2020 7:17 9.974 10.377 33.827 0.192 

3/12/2020 7:18 8.988 11.381 43.163 0.196 ... 3/12/2020 7:19 8.819 11.464 44.509 0.177 

3/12/2020 7:20 8.284 - 12.053 63.991 0.174 

3/12/2020 7:21 9.475 10.83 44.919 0.179 .. 3/12/2020 7:22 9.283 11.029 42.101 0.185 

3/12/2020 7:23 8.818 11.495 49.206 0.182 - 3/12/2020 7:24 8.73 11.581 56.09 0.17 ... 3/12/2020 7:25 9.922 10.339 30.32 0.179 

3/12/2020 7:26 10.108 10.293 21.593 0.22 .. 
3/12/2020 7:27 9.247 11.069 27.626 0.21 .. 3/12/2020 7:28 9.257 11.064 27.704 0.197 

3/12/2020 7:29 8.557 11.835 48.521 0.189 - 3/12/2020 7:30 8.413 11.941 50.02 0.182 

., Run 1 Average I 9.30 11.04 39.64 0.191 

3/12/2020 7:31 10.139 10.39 2.591 0.127 - 3/12/2020 7:321 10.475 10.407 0.075 0.0561 

.- 3/12/2020 7:33 1.456 0.912 0.493 1.503 

3/12/2020 7:34 0.028 0.057 0.073 4.693 - 3/12/2020 7:351 0.025 0.0531 0.071 4.7741 .. 3/12/2020 7:36 0.159 0.179 38.096 3.489 

3/12/2020 7:37 0.024 0.051 47.371 0.464 NOx Bias .. 3/12/2020 7:38 0.443 0.065 11.644 0.265 .. 3/12/2020 7:391 0.017 0.046 0.043 0.013IZero 

3/12/2020 7:40 7.426 8.329 40.603 1.307 - 3/12/2020 7:41 10.551 10.447 47.622 4.632 - 3/12/2020 7:421 10.549 10.446 47.623 4.752ISpan 

3/12/2020 7:43 9.925 10.732 36.064 2.999 .. 3/12/2020 7:44 10.162 10.162 26.242 0.163 .. 3/12/2020 7:45 9.342 11.201 47.504 0.134 

3/12/2020 7:46 9.062 11.391 49.903 0.117 - 3/12/2020 7:47 9.377 10.835 41.168 0.121 .. 3/12/2020 7:48 10.607 9.86 25.398 0.141 

3/12/2020 7:49 9.232 11.304 51.674 0.147 - 3/12/2020 7:50 9.192 11.146 49.397 0.125 

... 3/12/2020 7:51 8.998 11.486 58.765 0.115 

3/12/2020 7:52 8.613 11.732 59.232 0.114 - 3/12/2020 7:53 9.308 11.005 44.444 0.121 

3/12/2020 7:54 9.858 10.576 32.571 0.141 - 3/12/2020 7:55 9.709 10.678 30.709 0.15 

- 3/12/2020 7:56 9.757 10.623 32.309 0.152 

3/12/2020 7:57 9.664 10.656 32.296 0.153 .. 
3/12/2020 7:58 9.218 11.182 43.384 0.17 

- 3/12/2020 7:59 10.476 9.874 22.576 0.191 

ia 
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3/12/2020 8:00 9.658 10.738 31.95 0.185 
3/12/2020 8:01 8.543 11.83 53.92 0.153 
3/12/2020 8:02 9.157 11.113 46.88 0.138 -3/12/2020 8:03 8.197 12.135 70.523 0.139 
3/12/2020 8:04 9.92 10.395 33.092 0.145 
3/12/2020 8:05 9.501 10.879 35.933 0.161 .. 
3/12/2020 8:06 9.11 11.186 42.358 0.144 
3/12/2020 8:07 9.097 11.177 37.576 0.137 
3/12/2020 8:08 9.397 10.841 35.904 0.156 -3/12/2020 8:09 10.126 10.197 24.601 0.17 
3/12/2020 8:10 9.269 11.084 39.033 0.174 
3/12/2020 8:11 9.148 11.121 37.84 0.152 .,, 
3/12/2020 8:12 9.103 11.12 37.386 0.157 
3/12/2020 8:13 9.77 10.434 27.234 0.162 

Run 2 Average I 9.42 10.93 40.06 0.151 .. 
3/12/2020 8:14 10.275 10.207 3.364 0.136 
3/12/2020 8:151 10.427 10.341 0.088 0.052102 CO2 Bias 
3/12/2020 8:16 1.751 1.059 0.174 1.467 .. 
3/12/2020 8:17 0.029 0.058 0.072 4.668 
3/12/2020 8:1 Bl 0.024 0.0561 0.0721 4.74ICO Bias 
3/12/2020 8:19 0.119 0.138 42.427 3.061 -3/12/2020 8:20 0.027 0.0541 47.0121 0.431 NOx Bias 
3/12/2020 8:21 0.023 0.053 45.876 0.409 
3/12/2020 8:22 0.228 0.049 0.177 0.161 

8:231 -0.0051Zero -3/12/2020 0.004 0.047 0.046 
3/12/2020 8:24 7.506 8.32 40.471 1.182 
3/12/2020 8:25 10.519 10.415 47.773 4.568 

8:261 4.718ISpan 
.. 

3/12/2020 10.515 10.419 47.776 
3/12/2020 8:27 9.957 10.525 37.516 3.754 
3/12/2020 8:28 9.888 10.438 28.3 0.317 
3/12/2020 8:29 9.146 11.172 -42.348 0.149 
3/12/2020 8:30 9.295 10.972 37.003 0.146 
3/12/2020 8:31 9.312 10.911 39.02 0.173 
3/12/2020 8:32 9.918 10.38 30.514 0.185 -
3/12/2020 8:33 9.574 10.776 39.427 0.189 -· 3/12/2020 8:34 9.115 11.135 42.385 0.185 
3/12/2020 8:35 9.406 10.958 42.793 0.154 -
3/12/2020 8:36 8.633 11.573 56.917 0.151 -3/12/2020 8:37 8.742 11.5 52.109 0.143 
3/12/2020 8:38 9.576 10.742 42.195 0.148 -3/12/2020 8:39 9.718 10.465 35.316 0.171 
3/12/2020 8:40 9.866 10.402 30.687 0.198 
3/12/2020 8:41 10.165 10.221 31.046 0.215 -3/12/2020 8:42 9.228 10.96 40.636 0.204 
3/12/2020 8:43 9.905 10.32 32.381 0.205 
3/12/2020 8:44 9.644 10.675 35.219 0.216 -3/12/2020 8:45 8.624 11.619 48.285 0.203 
3/12/2020 8:46 8.625 11.641 55.279 0.208 
3/12/2020 8:47 8.906 11.302 46.438 0.195 -
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·- 3/12/2020 8:48 8.943 11.255 49.724 0.202 
3/12/2020 8:49 8.985 11.238 43.039 0.198 ... 3/12/2020 8:50 9.139 11.187 43.408 0.202 
3/12/2020 8:51 8.972 11.203 45.123 0.201 ,_ 
3/12/2020 8:52 8.962 11.277 47.985 0.194 

'" 3/12/2020 8:53 9.629 10.587 31.716 0.202 
3/12/2020 8:54 9.955 10.269 27.171 0.227 .. 
3/12/2020 8:55 9.579 10.694 31.931 0.226 - 3/12/2020 8:56 8.662 11.688 52.289 0.219 
3/12/2020 8:57 9.142 11.04 42.739 0.197 .. 3/12/2020 8:58 10.276 9.998 25.117 0.205 
3/12/2020 8:59 9.976 10.369 34.639 0.217 - I 0.191 Run 3 Average 9.35 10.91 40.42 - 3/12/2020 9:00 10.256 10.263 2.064 0.146 

- 3/12/2020 9:01 I 10.45 10.355 0.089 0.069102 CO2 Bias 

3/12/2020 9:02 3.412 2.768 0.374 0.906 

-- 3/12/2020 9:03 0.035 0.063 0.073 4.543 

- 3/12/2020 9:041 0.033 0.061 0.0731 4.791 ICO Bias 
3/12/2020 9:05 0.134 0.144 42.24 3.034 - 3/12/2020 9:06 0.033 0.0541 47.2051 0.439 NOx Bias 

lfllll!I 3/12/2020 9:07 0.253 0.059 17.548 0.323 

3/12/2020 9:081 0.01 0.049 0.055 0.021 IZero ... 
3/12/2020 9:09 7.549 8.447 40.738 1.272 

- 3/12/2020 9:10 10.544 10.397 47.777 4.634 

3/12/2020 9:11 I 10.538 10.403 47.776 4.7521Span .. 
3/12/2020 9:12 9.548 11.08 43.877 3.122 .. 3/12/2020 9:13 8.673 11.64 48.732 0.214 
3/12/2020 9:14 9.327 10.944 40.771 0.174 .. 3/12/2020 9:15 9.291 11.071 41.872 0.192 
3/12/2020 9:16 9.424 10.863 35.924 0.188 .. 
3/12/2020 9:17 9.073 11.21 41.692 0.201 - 3/12/2020 9:18 9.373 10.989 33.995 0.197 
3/12/2020 9:19 8.924 11.309 40.928 0.202 

!!Ila 
3/12/2020 9:20 9.043 11.28 39.485 0.212 ... 3/12/2020 9:21 9.788 10.427 28.154 0.199 
3/12/2020 9:22 8.407 12.009 63.586 0.217 .. 
3/12/2020 9:23 8.478 11.691 51.478 0.17 - 3/12/2020 9:24 9.626 10.647 31.386 0.196 
3/12/2020 9:25 8.933 11.394 37.625 0.218 - 3/12/2020 9:26 8.583 11.733 51.255 0.192 

-- 3/12/2020 9:27 9.104 11 41.341 0.186 
3/12/2020 9:28 9.726 10.635 32.353 0.213 - 3/12/2020 9:29 9.168 11.067 36.688 0.199 

- 3/12/2020 9:30 9.268 10.943 37.573 0.192 
3/12/2020 9:31 9.261 11.081 42.083 0.203 

'1!11111 3/12/2020 9:32 8.573 11.681 50.611 0.174 
3/12/2020 9:33 9.488 10.635 29.558 0.192 ... 
3/12/2020 9:34 9.153 11.169 35.462 0.223 .. 3/12/2020 9:35 9.328 10.858 28.775 0.225 
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3/12/2020 9:36 9.207 11 31.037 0.237 
3/12/2020 9:37 9.45 10.818 28.199 0.225 
3/12/2020 9:38 9.283 11.022 31.308 0.216 .., 
3/12/2020 9:39 8.914 11.277 42.286 0.194 
3/12/2020 9:40 9.228 10.986 34.002 0.189 
3/12/2020 9:41 9.419 10.787 31.885 0.215 ., 
3/12/2020 9:42 9.236 11.057 39.719 0.206 
3/12/2020 9:43 9.202 11.05 37.428 0.202 

Run 4 Average I 9.18 11.09 38.28 0.201 -3/12/2020 9:44 9.861 10.507 10.906 0.149 

3/12/2020 9:451 10.406 10.358 0.085 0.047102 CO2 Bias -
3/12/2020 9:46 1.11 0.583 1.071 1.659 -3/12/2020 9:47 0.033 0.062 0.072 4.687 

3/12/2020 9:481 0.033 0.0591 0.0721 4.75ICO Bias 
3/12/2020 9:49 0.166 0.188 41.714 3.073 -3/12/2020 9:50 0.011 0.0561 47.0821 0.128 NOx Bias 

3/12/2020 9:51 0.005 0.054 28.964 -0.009 

3/12/2020 9:521 0.005 0.051 0.071 -0.0061Zero -3/12/2020 9:53 6.938 7.778 38.361 1.038 
3/12/2020 9:54 10.508 10.425 47.772 4.539 

3/12/2020 9:551 10.504 10.433 47.763 4.716ISpan .. 
3/12/2020 9:56 9.608 10.903 43.245 3.594 
3/12/2020 9:57 9.647 10.562 28.663 0.277 
3/12/2020 9:58 9.73 10.657 27.992 0.169 ... 
3/12/2020 9:59 8.924 11.411 48.761 0.152 
3/12/2020 10:00 9.194 11.148 38.898 0.153 
3/12/2020 10:01 9.019 11.239 41.329 0.154 -3/12/2020 10:02 8.524 11.694 49.37 0.159 
3/12/2020 10:03 9.295 11.038 37.82 0.162 
3/12/2020 10:04 9.696 10.579 31.034 0.176 -3/12/2020 10:05 9.617 10.767 32.774 0.168 
3/12/2020 10:06 8.979 11.223 41.153 0.161 
3/12/2020 10:07 9.285 11.011 38.515 0.169 
3/12/2020 10:08 9.59 10.686 29.357 0.171 -
3/12/2020 10:09 9.521 10.808 31.772 0.19 
3/12/2020 10:10 9.183 11.121 39.942 0.169 
3/12/2020 10:11 8.362 11.889 60.111 0.164 

.., 
3/12/2020 10:12 9.451 10.708 37.187 0.169 
3/12/2020 10:13 9.772 10.568 29.205 0.18 
3/12/2020 10:14 9.181 11.131 41.072 0.189 -
3/12/2020 10:15 8.783 11.351 47.084 0.167 
3/12/2020 10:16 8.981 11.358 51.538 0.164 
3/12/2020 10:17 8.494 11.685 53.897 0.142 -3/12/2020 10:18 9.104 11.2 44.618 0.152 
3/12/2020 10:19 9.698 10.487 28.347 0.169 
3/12/2020 10:20 10.246 10.018 24.623 0.198 -3/12/2020 10:21 10.043 10.153 20.734 0.209 
3/12/2020 10:22 9.337 11.034 32.824 0.193 
3/12/2020 10:23 8.153 12.116 57.086 0.158 f!lllllli 
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.. 3/12/2020 10:24 8.821 11.303 48.026 0.141 

3/12/2020 10:25 9.255 10.881 46.724 0.146 .. 3/12/2020 10:26 9.687 10.609 40.652 0.166 
3/12/2020 10:27 9.55 10.689 36.142 0.172 ... 

I 0.171 Run 5 Average 9.25 11.02 39.62 

·-- 3/12/2020 10:28 10.148 10.276 2.641 0.132 

3/12/2020 10:291 10.406 10.326 0.071 0.043102 CO2 Bias ... 
3/12/2020 10:30 1.982 1.352 1.095 1.341 ,. 3/12/2020 10:31 0.031 0.061 0.072 4.633 

3/12/2020 10:321 0.027 0.0571 0.0721 4. 7 43ICO Bias .. 
3/12/2020 10:33 0.121 0.137 41.446 3.147 .. 3/12/2020 10:34 0.026 0.053 47.285 0.097 
3/12/2020 10:35 0.015 0.05 13.158 -0.006 ,_ 

10:361 -0.01 IZero 3/12/2020 0.007 0.048 0.046 
,_ 3/12/2020 10:37 1.96 8.231 40.274 1.208 

3/12/2020 10:38 10.475 10.433 47.728 4.588 ,. 
10:391 4.707ISpan 3/12/2020 10.471 10.427 47.612 .. 3/12/2020 10:40 9.507 10.796 45.125 3.845 

3/12/2020 10:41 9.433 10.836 41.683 0.309 
~ 

3/12/2020 10:42 9.922 10.36 31.66 0.139 - 3/12/2020 10:43 8.943 11.353 50.31 0.137 
3/12/2020 10:44 9.258 10.969 40.51 0.119 .. 
3/12/2020 10:45 9.461 10.814 41.388 0.113 

!1!1111 
3/12/2020 10:46 9.091 11.154 47.335 0.115 
3/12/2020 10:47 9.254 10.95 47.499 0.118 ,. 
3/12/2020 10:48 8.883 11.404 52.732 0.112 
3/12/2020 10:49 9.548 10.688 37.515 0.111 - 3/12/2020 10:50 8.788 11.484 51.832 0.123 .. 3/12/2020 10:51 9.17 11.101 45.18 0.113 

3/12/2020 10:52 8.49 11.741 63.868 0.118 
<11111 

3/12/2020 10:53 8.48 11.867 64.604 0.12 - 3/12/2020 10:54 8.004 12.228 70.361 0.105 
3/12/2020 10:55 9.257 10.889 37.319 0.133 - 3/12/2020 10:56 9.819 10.454 28.264 0.195 

.., 3/12/2020 10:57 8.813 11.474 40.373 0.214 
3/12/2020 10:58 9.285 10.924 26.896 0.182 

O'ji!@!I 3/12/2020 10:59 8.703 11.576 41.376 0.176 .. 3/12/2020 11:00 8.965 11.159 34.008 0.156 

3/12/2020 11 :01 9.6 10.676 25.753 0.228 .. 3/12/2020 11:02 9.406 10.791 25.429 0.219 

- 3/12/2020 11:03 9.401 10.85 23.107 0.191 
3/12/2020 11:04 9.204 11.067 27.364 0.197 

lllillll 3/12/2020 11:05 8.557 11.721 38.515 0.239 
3/12/2020 11:06 9.031 11.116 35.63 0.222 - 3/12/2020 11:07 9.207 10.958 35.648 0.222 - 3/12/2020 11:08 9.577 10.677 26.96 0.232 
3/12/2020 11:09 9.549 10.61 26.173 0.229 .. 
3/12/2020 11 :10 10.058 10.15 25.345 0.246 

- 3/12/2020 11 :11 10.388 9.963 21.134 0.245 

... 
~ 
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Run 6 Average I 9.20 11.04 38.80 0.171 

3/12/2020 11 :12 10.181 10.268 2.594 0.154 

3/12/2020 11 :131 10.421 10.317 0.059 0.04 7102 CO2 Bias -
3/12/2020 11 :14 1.855 1.202 0.326 1.41 
3/12/2020 11 :15 0.022 0.061 0.041 4.677 

3/12/2020 11:161 0.025 0.0581 0.0411 4. 7821co Bias -
3/12/2020 11:17 0.204 0.21 40.073 3.294 

3/12/2020 11 :18 0.023 0.0541 47.391 0.358 NOx Bias 

3/12/2020 11 :19 2.828 1.242 6.573 0.025 -
3/12/2020 11 :201 -0.086 0.046 0.033 0.021Zero 

3/12/2020 11 :21 7.573 8.653 41.499 1.346 
3/12/2020 11:22 10.497 10.409 47.752 4.658 -
3/12/2020 11 :231 10.497 10.391 47.744 4.763ISpan -· 
3/12/2020 11:24 10.096 11.118 53.714 3.544 
3/12/2020 11 :25 9.125 11.117 50.08 0.232 -
3/12/2020 11:26 9.519 10.728 39.395 0.149 -· 3/12/2020 11 :27 9.673 10.78 38.706 0.173 
3/12/2020 11 :28 8.316 11.953 53.851 0.17 -
3/12/2020 11:29 9.085 11.104 41.201 0.173 
3/12/2020 11:30 9.578 10.755 30.71 0.188 

3/12/2020 11 :31 9.999 10.318 34.314 0.17 .. 
3/12/2020 11 :32 10.043 10.34 33.318 0.172 
3/12/2020 11:33 9.09 11.177 46.343 0.165 
3/12/2020 11:34 9.16 11.201 42.399 0.163 ~ 

3/12/2020 11 :35 8.853 11.395 43.199 0.148 
3/12/2020 11:36 9.788 10.581 33.635 0.166 

~ 

3/12/2020 11:37 8.555 11.71 47.923 0.173 -3/12/2020 11:38 9.03 11.28 42.502 0.147 
3/12/2020 11 :39 9.475 10.861 38.889 0.149 
3/12/2020 11 :40 9.316 10.979 36.383 0.168 -3/12/2020 11 :41 9.295 10.808 29.655 0.162 
3/12/2020 11:42 9.696 10.275 22.789 0.157 
3/12/2020 11:43 9.536 10.472 24.46 0.177 
3/12/2020 11:44 9.278 10.627 26.753 0.176 -
3/12/2020 11 :45 8.58 11.133 39.413 0.145 
3/12/2020 11 :46 8.543 11.139 42.068 0.122 
3/12/2020 11:47 8.367 11.227 45.38 0.12 

,. 
3/12/2020 11:48 9.666 9.971 35.119 0.121 
3/12/2020 11:49 9.899 9.825 32.802 0.13 
3/12/2020 11:50 9.861 9.81 28.703 0.134 -
3/12/2020 11 :51 9.134 10.575 38.983 0.127 
3/12/2020 11 :52 9.115 10.519 43.191 0.116 

3/12/2020 11 :53 9.289 10.4 37.976 0.115 -3/12/2020 11 :54 9.772 9.807 32.848 0.118 
3/12/2020 11:55 9.873 9.848 32.737 0.132 

Run 7 Average I 9.31 10.72 37.19 0.151 -3/12/2020 11 :56 10.235 10.236 2.827 0.096 

3/12/2020 11 :571 10.449 10.344 0.057 0.034102 CO2 Bias 

3/12/2020 11:58 1.767 1.144 0.463 1.392 -
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3/12/2020 11:59 0.023 0.059 0.041 4.672 ,.. 
12:001 0.0541 0.041 I 4. 762ICO Bias 3/12/2020 0.022 ... 3/12/2020 12:01 0.156 0.173 11.043 4.718 .. 3/12/2020 12:02 0.022 0.0521 47.4181 1 .669 NOx Bias 

3/12/2020 12:03 0.656 0.313 15.568 0.294 - 3/12/2020 12:041 0.01 0.048 0.041 0.013IZero 

- 3/12/2020 12:05 7.555 8.433 40.946 1.297 
3/12/2020 12:06 10.479 10.449 47.803 4.618 

.,a 3/12/2020 12:071 10.479 10.453 47.799 4.736ISpan 

-- 3/12/2020 12:08 10.347 10.441 47.042 4.694 
3/12/2020 12:09 8.617 11.051 51.162 1.583 

w 3/12/2020 12:10 9.733 9.893 38.191 0.093 
3/12/2020 12:11 9.317 .. 10.425 39.532 0.105 
3/12/2020 12:12 9.163 10.581 43.555 0.103 .. 3/12/2020 12:13 9.134 10.449 45.726 0.108 
3/12/2020 12:14 9.207 10.492 42.096 0.118 - 3/12/2020 12:15 8.989 10.658 41.819 0.133 - 3/12/2020 12:16 10.043 9.643 31.3 0.12 
3/12/2020 12:17 9.165 10.532 41.734 0.11 .. 
3/12/2020 12:18 9.565 10.153 39.656 0.108 - 3/12/2020 12:19 9.062 10.597 46.267 0.105 
3/12/2020 12:20 9.128 10.523 44.244 0.103 .. 3/12/2020 12:21 9.587 10.046 40.608 0.109 
3/12/2020 12:22 9.647 - 10.002 35.298 0.115 
3/12/2020 12:23 9.869 9.848 31.47 0.113 

,.,. 3/12/2020 12:24 9.963 9.699 35.023 0.111 
3/12/2020 12:25 9.737 10.05 33.955 0.113 .. 
3/12/2020 12:26 8.957 10.67 43.626 0.1 .. 3/12/2020 12:27 9.621 10.119 37.684 0.105 
3/12/2020 12:28 9.073 10.589 41.266 0.102 

'M 3/12/2020 12:29 9.427 10.18 38.803 0.102 .. 3/12/2020 12:30 10.537 9.158 31.944 0.122 
3/12/2020 12:31 10.407 9.298 30.502 0.123 - 3/12/2020 12:32 9.886 9.806 36.762 0.12 

«!id 3/12/2020 12:33 9.705 10.045 41.568 0.139 
3/12/2020 12:34 9.289 10.344 44.614 0.139 

s!!!III 3/12/2020 12:35 8.88 10.79 50.679 0.137 .. 3/12/2020 12:36 9.261 10.499 48.822 0.146 
3/12/2020 12:37 9.084 10.616 47.423 0.137 

'!liJl!llt 3/12/2020 12:38 8.164 11.436 53.814 0.116 
3/12/2020 12:39 8.579 10.895 47.861 0.114 ... 
3/12/2020 12:40 9.559 9.957 37.758 0.114 

!IN Run 8 Average i 9.40 10.27 40.85 0.121 
3/12/2020 12:41 10.194 10.285 3.803 0.075 - 12:421 0.014102 CO2 Bias 3/12/2020 10.423 10.404 0.07 - 3/12/2020 12:43 4.393 3.779 0.53 0.524 
3/12/2020 12:44 0.021 0.061 0.043 4.268 .. 
3/12/2020 12:45 6.271 5.305 24.686 3.809 

"1111!11 3/12/2020 12:46 5.023 3.18 18.755 0.57 

-
411 

W002AS-678786-RT-945 48 of 298 
,.. 



-3/12/2020 12:47 0.017 0.058 0.065 4.098 
3/12/2020 12:481 0.016 0.0541 0.041 4.714ICO Bias 
3/12/2020 12:49 0.11 0.132 24.352 4.305 -
3/12/2020 12:50 0.016 0.0551 47.3751 0.724 NOx Bias 
3/12/2020 12:51 0·.005 0.05 11.593 0.069 
3/12/2020 12:521 0.004 0.047 0.044 -0.021 lzero -
3/12/2020 12:53 3.03 3.942 19.486 0.126 
3/12/2020 12:54 10.46 10.449 47.807 3.685 
3/12/2020 12:551 10.457 10.461 47.834 4.691 ISpan --
3/12/2020 12:56 9.773 9.918 48.43 4.013 
3/12/2020 12:57 9.53 9.165 45.994 0.374 
3/12/2020 12:58 10.096 8.627 41.731 0.111 -3/12/2020 12:59 10.755 7.733 41.864 0.121 
3/12/2020 13:00 11.59 6.857 38.923 0.138 
3/12/2020 13:01 11.585 6.761 34.786 0.137 -3/12/2020 13:02 11.703 6.606 32.882 0.138 
3/12/2020 13:03 11.497 6.718 33.362 0.159 
3/12/2020 13:04 10.94 7.264 34.68 0.142 -3/12/2020 13:05 11.517 6.808 41.799 0.139 
3/12/2020 13:06 12.525 5.742 57.807 0.145 
3/12/2020 13:07 11.538 6.822 62.805 0.162 -3/12/2020 13:08 11.796 6.318 63.403 0.133 
3/12/2020 13:09 12.198 6.094 63.934 0.149 
3/12/2020 13:10 12.902 5.348 61.413 0.142 .. 
3/12/2020 13:11 12.654 5.526 58.789 0.158 
3/12/2020 13:12 12.997 5.289 21.838 0.163 
3/12/2020 13:13 13.019 5.143 16.793 0.158 
3/12/2020 13:14 13.611 4.516 26.168 0.157 

.. 
3/12/2020 13:15 14.06 4.236 41.31 0.181 
3/12/2020 13:16 14.309 3.802 34.54 0.169 
3/12/2020 13:17 14.746 3.453 26.63 0.189 -
3/12/2020 13:18 14.672 3.495 26.148 0.188 
3/12/2020 13:19 14.176 3.733 26.55 0.182 
3/12/2020 13:20 14.004 3.827 26.977 0.179 -
3/12/2020 13:21 13.522 4.121 28.856 0.179 
3/12/2020 13:22 13.394 4.168 29.665 0.172 
3/12/2020 13:23 13.203 4.294 29.814 0.166 -3/12/2020 13:24 13.084 4.337 29.873 0.162 
3/12/2020 13:25 13.138 4.306 29.559 0.158 
3/12/2020 13:26 13.087 4.367 30.577 0.163 -3/12/2020 13:27 12.449 4.733 32.239 0.158 

Run 9 Average I 12.69 5.37 37.52 0.161 
3/12/2020 13:28 10.804 9.161 7.274 0.109 -3/12/2020 13:291 10.415 10.434 0.157 -0.002102 CO2 Bias 
3/12/2020 13:30 2.067 1.408 41.163 0.077 
3/12/2020 13:31 I 0.018 0.06 47.421 I 0.343 NOx Bias -3/12/2020 13:32 0.142 0.106 16.965 0.932 
3/12/2020 13:33 0.011 0.056 0.127 4.456 
3/12/2020 13:34 0.01 0.053 0.0991 4.696ICO Bias -
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- 3/12/2020 13:35 8.227 8.797 41.797 4.694 
3/12/2020 13:361 10.44 10.481 47.746 4.684ISpan - 3/12/2020 13:37 3.353 2.644 8.763 3.006 .. 3/12/2020 13:38 -0.003 0.052 0.04 0.014 
3/12/2020 13:391 -0.007 0.05 0.04 -0.024IZero - 3/12/2020 13:40 11.33 11.128 51.754 0.507 - 3/12/2020 13:41 19.025 18.888 90.564 8.166 
3/12/2020 13:421 19.032 18.901 90.556 9.567ISpan - 3/12/2020 13:43 19.036 18.912 90.331 9.574 .. 3/12/2020 13:44 19.037 18.923 90.447 9.574 
3/12/2020 13:451 19.043 18.914 90.654 9.5731 ,. 3/12/2020 13:46 19.042 18.907 90.654 9.567 ... 

.. 
~ 

.. .. 
• .. 
-.. 
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Appendix A.1.3 
Unit 1 Instrument Strip Chart Data 
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FLUE GAS VELOClTY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 -------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 

BAR. PRESSURE: X61-5-L_ TC READOUT ID:_4_0-....... W ...... C ___ S~-------
DP INDICATOR 10:_4 ____ 0 ____ -W~C ___ S ____ TC ID: #043 

DP INDlo/OR TYPE:0-10" Manometer PITOT TUBE ID: #043 Cp: 0.84 / 
ZERO: , LEVEL: J . LEAK CHECK PRE-__ ✓ ___ POST-_·\/ __ _ 

Run#: l Ps: f-, -'3?$ -
Start: ,crJ-:>0 Stop: 073') -

Sample Point 
Velocity Head 

Temp, °F ~mple Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F 
inches H20 inches H20 inches H20 

5, 55.3" /J, °35"3 5 I. '3 "'?Sl 5 /1J> 'J~ 

4, 45.9" 1-4 3~5 4 /, 0 35~ 4 . 91 "3S°'-b 

3, 36.5" /,5 's~ (, 3 f v<J s"S"~ 3 ,b> ~r, 

2, 27.1" l, 'l ?<, 2 ,CJi 65°7 2 .1f7 ~ $<;? 

1, 17,7 
{. ' 3<;'~ 1 .°IS ~re 1 ., <to 15l 

5 r I_, ?~( 5 ,, e,c; 5S'S 5 1- I gs-' 
4 I. t ~S7 4 • Cj '"s "'s>C 4 .. c;s :?S"~ 

3 I\ I -SS<l 3 Jg~ 7,;-7 3 f. 0 5S1 

2 ). 1... ·3~q 2 . q L/ 7S~ 2 _op ~s~ 

1 f-. l ~So 1 , '0 3~ 1 i,"l -"3<:i") 

Probe Temp. Filter Temp. Heated Line Chiller Temp. 
OF oc Temp. °F oc 

1 r/_~1:> 1,-$' c( <30G /J<J.' 
i 2 5""'1, 1-S/ 
~ 1,55 1,_ <;7 

MOISTURE DATA FOR TEST RUNS--+-_THROUGH f • 
METER ID: 17-WCS METER Yd: 1.002 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data -
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No, Material End Wt. Start Wt. Diff. 

070/J CJ55,71r:> 4_. ~ 79 Nl!f- Go ron #1 H202 gvz., 717-'-f 

07 JO /07. 1-tss 'l. s g-o 'f( 10-~ #2 H202 61.-S-.L- (,'2\-'7 

()/'LO //(, rts '1.- ,.5 &> :;7 /18 "7 #3 Empty /,'_)/- 6 Z, ~9- '{" 

,o'J'30 11/-//11 (; #4 Silica Gel lq't'?· c., q t.rc.:>. u 

Total Line rinse 
! 

50 

Pre-Test Leak Check:t~o05 CFM 1,,, ':) in. H . @_ g, Post-Test Leak Check:"':?.~ CFM ~-? @ __ in. H 9 

,LA li.Ar'\h..TTTI . DS1205097 
Date of last revision 2/10/2017 Master Document Storage\Forms\Datasheets\Field Datasheets 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit-1 -------------PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 
BAR. PRESSURE: __ IJ. ___ c,_.a_11__ ____ TC READOUT ID:_____,;4;...;;;;.0-...... W~C ___ S __________ _ 
DP INDICATOR ID: 40-WCS TC ID: #043 
DP INDICATOR TYPE:0-10"1 Manometer PITOT TUBE ID: #043 Gp: 0.84 , 
ZERO:_✓_ LEVEL: V LEAK CHECK PR-E ........ _ ............. (7...........,._ __ POST-_✓_. __ _ 

Run#: /'L, Ps: +-~ 
Start: 071/3 Stop: ~f'"S 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point inches H20 inches H20 inches H20 
5, 55.3" 1- S ~~l-/ 5 , . "3 ~/ 5 k1 355 
4, 45.9" I, LI 7S5 4 I , I -:/~'£> 4 ,Vj'L 'J-5'1 
3, 36.5" ,, 'L ~l 3 . '1 C, -;:5c, 3 '6~ '3~7 
2, 27.1" 1- I 3'>' 2 ,.C,1 ~60 2 ''3< ? 5)( 

1, 17,7 J,,J -r~, 1 . c,~ .-g52' 1 . tis 3S~ 

5 ~- l-/ -3-s~ 5 _qG, 3:S~ 5 1.a 55"7 
4 f,'.s S5~ 4 .C11. ':??5C, 4 : °JL{ ?Si' 
3 ,. 1 sS--1 3 J 90 ■:s{o 3 . C,ct ;zr--7 
2 

'. J 
<~'i, 2 'C, ~ yC/ 2 .06 35"~ 

1 l , r '35'7 1 (. l sC:? 1 I , I'.) 3£S" 

Probe Temp. Filter Temp. Heated Line Chiller Temp, 
OF oc Temp. °F oc 

1 rJ. f (, -z_ S'> ~~, 07, 7 
i ~ 5'1 ~>C, 

-- . --- ----- -

-3 :J5r; ~$3 
MOISTURE DATA FOR TEST RUNS "L- THROUGH ... ,_, 

METER ID: 17-WCS METER Yd: _ ____,;1.-"-00 ___ 2------_BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

0Jlf'3 11. C, r -rYO r/_ J 5 1s N//4 51 /-b ~ #1 H202 ~;3 73o. ( 
0753 /15, 2co 1.s go~ I 5"5 { 'O,, '112 H202 ~~~ ,g-v-< 
'J~V /4l/J I 0 rt.') ~~ 'SL-1 l .-J ., #3 Empty /!l')h,,.;) lo-S-,'1 
-u8'r, 11t,)lJL/ 

~ #4 Silica Gel /IJl/8 jJ I ()L/ {. 6 
Total Line rinse 50 

Pre-Test.Leak Check:fr'J'J5 CFM@ 1-~ in. Hg., Post-Test Leak Check:(J.005 CFM @_'L_., __ in. Hg 

A A kArtt-..TTn 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 _........, ______________ _ 
PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 

BAR. PRESSURE: 1 q -Ci tl.:: TC READOUT ID: 40-WCS -------------
DP INDICATOR 10:_4_.,aO __ -w;;....;;...._,cs ________ TC ID: #043 

DP. INDl~JOR TYPE:0-10" ,Manometer PITOT TUBE ID: #043'.: Cp: 0.84,, 
ZERO: LEVEL: , / LEAK CHECK PRE-_V ___ POST-_7 __ _ 

Run#: 
r; 

Ps: t~~ 

Start: £Ydl1e, Stop: ()t5C, 

Velocity Head Velocity Head Temp, °F Sample Point Temp, °F 
Velocity Head Temp, °F 

Sample Point inches H20 inches H20 Sample Point inches H20 

5, 55.3" t& -3.s Z> 5 ,, 11 355 5 I· I sS> 
4, 45.9" I\-; 16° 4 /. 0 ~sg 4 .Cf L/ 7>6 
3, 36.5" l, I '3 b l 3 4~ '3 sc, 3 .~s ~Y7 

2, 27.1" I. 1 7&0 2 r1~ ""36o 2 . z$L. 's~~ 

1, 17.7 I .o s&l 1 q "1, s<;;Y 1 . '61 --gb, 

5 1.L/ s~<b 5 . C, '7 -;]<'{;"5, 5 ("' 1.-- (?55" 

4 1- t '35'"S 4 c,, --S~<g 4 . <y~ -:r~{ 

3 I- IL ?~o 3 .L61 ::?'>Cj 3 ,% 5>~ 

2 , .. ~ "J6l 2 qC, -:757 2 q<; ?,;7 

1 ,. 0 "3<;~ 1 I· ,o 50/ 1 - qc1 :s~t... 

Probe Temp. Filter Temp. Heated Line Chiller Temp. 
OF oc Temp. °F oc 

1 /l ~1 ~<s --,oc ~'J. ·7 

2 1<;7 ~~J 

~ }.f> isr- -·-· --

MOISTURE DATA FOR TEST RUNS ·5 THROUGH s 
METER ID: 17-WCS METER Yd:_----:..:1-~00=2~_BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No, Material End Wt. Start wt. Diff. 

{)'?z~ ,si-1,000 ~( t& N//+ r~ IV~ #1 H202 ?5tt.J '/78-6 
o~,9 1~1..- 735 t/5 7''0 I l-ft-f 1zr #-2 H202 (nr;t~ (J h5'{,U 

Qfy1 /?J.515 "2 .,:;:; e;3 lf'i{ {~'1 #3 Empty ~/,'? b5/. C 

O~C,- f9;TJ.47/ #4 Silica Gel 9:5/. 8 9//1.<J 
Total Line rinse 50 

- : z~o.2 ~ -T ·(-?_,,r.;5 
Pre Test Leak Check __ tCFM @ -Z m. Hg., Post est Leak Check. ___ CFM @ -z.__.-2 m. Hg 

J..A kArth.TTD 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 -------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 
BAR. PRESSURE:_ ...... Q ___ q._ql ____ TC READOUT ID:_4_0-_W_C_S _______ _ 

DP INDICATOR ID: 40-WCS TC ID: #043 
DP INDIC~TOR TYPE:0-107 Manometer PITOT TUBE ID: #043/ Cp: 0.84/ 
ZERO:_V..a..,..__ LEVEL: J LEAK CHECK PRE-_V ___ POST-_V __ _ 

Run#: l( Ps: tv'?><t' 

Start: Q~t3 Stop: tf/f'-13 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F Velocity Head 

Temp, °F 
Sample Point inches H20 inches H20 Sample Point inches H20 

5, 55.3" LS 3~5 5 t. 3 75t.-/ 5 P- ~S£ 
4, 45.9" \,L\ 1~, 4 \- I ri-5' J 4 _q3 -SS"') 

3, 36.5" 1. 3 ,g~~ 3 l-O ~5'.,,/ 3 . 'blf :?5?' 
2, 27.1" I. I '3'5'7 2 ,Cfs ~<., 2 \ '6 \ <~"is-
1, 17,7 1.0 ~5<; 1 91 ?5"'Y 1 .~s gt;;<; 

5 ,.3 -:sC6 5 . tt~ s~S 5 ,. 3 YSlj 
4 I· 'L "'357 4 ,. yl.f s5G 4 

I C.,'1- ,;g ~"3 

3 I. 1 ']~~ 3 ,~S 7~7 3 ._on 'JSZ. 

2 I . ) 's~Ci, 2 ,ctf. ~55 2 ./1~ 6>_5' 

1 {.O 3~5 1 -q°} ?S- Lf 1 ) ¥ ,() ?(l/ 

Probe Temp. Filter Temp. Heated Line ChillerTemp. 
OF oc Temp. °F oc 

1 I).~ c;; ~~/ -~dt /i)'J,r} 
! 

2 ~>5 1S"3 

~ 
--

-j5(.7 
--

9.51 . 1~~~ 

MOISTURE DATA FOR TEST RUNS L,,/ THROUGH Y 
METER ID: 17-WCS METER Yd: 1.002 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

fA/"3 18l,000 1-~3 c,, tJ//J, L/G to,, #1 H202 %~/ ~ss 
,oC,1,3 J</o., its 1.-~ °ti 51 1011 #2 H202 ~~)> ~ 25.g 
(f7•'3') t<n- ns .-z' s 9~ S', 1/J/1 #3 Empty ~(J;).(J £/JC..S 
oqy:3 ~Of ,(,$l{ #4 Silica Gel 1n51✓,i /IJL/R,C 

Total Line rinse 50 

- . , 1/0 - · L.'J./,lQf /[_~ Pre Test Leak Check. l .9-0.JCFM @ __ m. Hg., Post Test Leak Check. ___ CFM @ ___ m. Hg 

Ah A.Ar\ll..lTTI 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WbRKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 -----------------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 
BAR. PRESSURE: ·;l q. ca: TC READOUT ID: 40-WCS ------------------
DP INDICATOR ID: 40-WCS TC ID: #043 
DP INDIC10R TY-P ....... E:--o"'""""'-1--0---" M-an_o_m_e-te_r_ PITOT TUBE ID: #043 / Cp: 0.84 

ZERO: LEVEL: \ / LEAK CHECK PRE- J POST- J' 
v ---'----- -----

Run#: ~ Ps: p1~ 

Start: oH7 Smp: JVL/ 7 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head 
Temp, °F Sample Point 

Velocity Head 
Temp, °F 

inches H20 inches H20 inches H20 

5, 55.3" f, b '3S5 5 l,'L -J~C/ 5 1- -t "35:3 

4, 45.9" t,L~ 7~-6 4 1.1- 3 ~_) 4 Jct1 -S5lj 

3, 36.5" }.'L -:f: 57 3 1. l 75'£ 3 ,%0 7SS 
2, 27.1" 1. \ ~~ 2 .9l-f sr-1 2 , lSO "35{, 

1, 17,7 l- \ 
-g~, 1 _q3 7~~ 1 .86 sS---1 

5 ).L-l ~56 5 .C,(:; --;sG 5 I ~ Cf "5~ 

4 f .. 3 s'5"y 4 G°t1- ~<;S 4 . 9 L,/ 7 S" 7 
3 I . I ,S-7 3 ~~~ 3SLI 3 _q9 -ss-ci 
2 1- 0 ~ G-:? 2 , 91 J)3 2 . '1 <;. °5SY 

1 1,D 7 <) 1 86 "J' S''L 1 l . <J -a r, 

Probe Temp. Filter Temp. Heated Line Chiller Temp, 
OF oc Temp. °F oc 

1 '7_56 l')__-55: ~{/3 OJ.7 
2 ~51 15'6 

-----

~ 151 :l S"3 

MOISTURE DATA FOR TEST RUNS <;' THROUGH s 
METER ID: 17-WCS METER Yd: 

Dry Gas Meter 

Time Tm (in) Tm(out) 

'3 N 7J 

1G 

A A Lt fl. ti.. T'T'nj 

Date of last revision l/10/2017 

W002AS-6787a3-RT-945 

1.002 BALANCE CHECK WEIGHT: _500.0/_500_ 

lmpinger Data 
Timp Vacuum No. Material End Wt. Start Wt. Diff. 

5/ {o.,,· #1 H202 

.7' #2 H202 

f<J"' #3 Empty 

#4 Silica Gel 

Total Line rinse 50 
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- FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 -------------PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 
BAR. PRESSURE: __ ~__,9 __ .4_· i ____ TC READOUT ID:_.a,4..;a...0-___ W;;...;;Ca...,aaS _______ _ 
DP INDICATOR ID: 40-WC TC ID: #043 
DP INDICrR TYPE:0-1 PITOTTUBE ID: #04:;J Cp:_.....;0•..aa...84...;;.__ __ 
ZERO: LEVEL: LEAK CHECK PRE- tJ POST-_____. __ _ 

Run#: 0 Ps: J--; ~ <;{ 

Start: 1Q~l Stop: \ \ \ \ 

Sample Point 
Velocity Head Temp, 0 _F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F inches H20 inches H20 inches H20 

5, 55.3" \-5 ·1 5 b 5 \-3 .. Hl~ 5 \. z_ 3S-5 ... 4, 45.9" \. 5"" I 

-z,S" i, 4 \. -7,.,. 35"< 4 , c, b ~SJ 

- 3, 36.5" ,._3 3~~ 3 \. t? 3 ~,. 3 . y 1 3S-~ 

2, 27.1" , . , 35'"} 2 , G '1-- $5°h 2 . ~\ 3._;-, 
1, 17.7 \.t) 3~h 1 ' ~ -z._... ½"Y 1 •¥~ 35lf 

...,\--<l-'\-\ . ~-rz.-10 

5 \· 3 ~n-- 5 ' C\ q 3rb 5 -
\> 3 -~s1 

4 \. 3 35'\ 4 • ~ O 3~'5 4 ·'\(, ~sy 
3 \. ·-i.. ~5'-) 3 ·~:r- 3~s 3 •4'J 3S-J.-, 
2 \-0 35,) 2 ,q 11 ~rz .. 2 .~ X' :3~6 
1 \. 0 35\.\ 1 

' Ii\ °' .35", 1 \. \ °5~"'f-, 

fill 

Probe Temp. Filter Temp. Heated Line Chiller Temp. 
OF oc Temp. °F oc 

1 t1. 5"1 .t1lS~ -Sob (fJ.r) 

i Z.5"3 -z.~ Q 

- ~ - - --- --· ~· - --

~ l.. tr s-- 2 )1" 
MOISTURE DATA FOR TEST RUNS (_p THROUGH G 

METER ID: 17-WCS METER Yd: __ 1. ___ 00 ___ 2 __ BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) T~ (out) Timp I Vacuum No. Material EndWt Start Wt. Diff. 

10"\\ J.'37. &00 1-S qt, N/ft 51 (0 ,, #1 H202 ~~t '73/,/;, 
105\ 2-Lil,-3v5' 1...,. <;; '1' 1- I 5") ti() '1 #2 H202 61'3~S lt,w;,o 
HO\ 2f-\-ct~< ---z 's $r+- si1 i-v ~, #3 Empty {pcJJ>J i&0{;,9 
l\l\ , zi;,b~ #4 Silica Gel //'½/2.<=: /b5L/3' 

I Total Line rinse 50 

Pre-Test-Leak Check: l~-?11 CFM "'l-'? @ __ in. H . g, -Post-Test Leak Check: to ,o85 CFM @ _____ _ 
"l I in. H g 

1 
"" h A A t't I\.. 1 T' TI '. DS1205097 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 1 ----------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 
BAR. PRESSURE: __ 7..__,;C\:.-.·°'-_.,,L ____ TC READOUT l0:___,;4 ___ 0-....a.W__,;C=-S;;:;,__ _______ _ 

DP INDICATOR ID: 40-WCS TC ID: #043 

DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #043 .- Cp: 0.84 

ZERO: 1 I LEVEL: ✓ LEAK CHECK PRE- ✓ POST- 7 -----

Run#: 2 Ps: }.~q 

Start: \11..~· Stop: I\ :,5"' 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F 

inches H20 inches H20 inches H20 

5, 55.3" t.Y -Ssb 5 \,'L 3s-:} 5 t.1... s~-b 
4, 45.9" 1-~ ~:f 4 \-) 3~r 4 , <\ ~ 3~ 

3, 36.5" \.1,,. ~)~ 3 \ .o ~;-:, 3 ."i{"J.. 31;-&' 

2, 27.1" ' . ' 35"~ 2 ~ '\ y ;,* 2 . Sr< 3~:r-
1, 17.7 \' \ "S5~ 1 I &'C., )5°') 1 -~11 'bS-b 

5 \-) ')§b 5 I£\ 1' ::, )l, 5 \. 7- 3Sb" 

4 \-1- 351.,, 4 . C\ --~ 354 4 '~ <j( 35"'75 
3 3 

-
\ ,·"Z,, ~(4 ,qn 1.,s 3 

I q 4 3~1-

2 l·O ;,, 2 -~? 3~v 2 .l\1'' 3s'J 
1 \. \ '35'1 1 . qt, 'JS"½ 1 ,.1.., ~t, 

Probe Temp. Filter Temp. Heated Line Chiller Temp, 
OF oc Temp. °F oc 

1 ?.5 "1 75""t1 ·z._qy tJOrb 

i ~S-5 ·1-5'2 

J "t-50 
.. 

,-L,j \ 

MOISTURE DATA FOR TEST RUNS +:· THROUGH ~ 

METER ID: 17-WCS METER Yd: 1.002 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) T imp Vacuum ~o. Material EndWt Start wt. Diff. 

\\ 1... s- 1..Y-\.'(DD 7.-) ~1' 1vtl 'S~ to" #1 H202 1¾:?0 (,,-?£,o 

1\3~ 213 .iis-- t.-~ ~') '-\~ \ 0" '112 H202 ·91/s,o ?-1/S!> 

\\'-\s ftt.l11~ 1.,..'j gt, jl'J VJ h #3 Empty ',;;~,d ~?S;/ 

\\5"'( 1 G 1, I.\\ t #4 Silica Gel 91:i/. 9 9~)> 

Total Une rinse 50 

Pre-Test Leak Check:u,b~FM@ l.Q m. Hg., Post-Test Leak Check:~v.oo"J CFM@ -z ... :2-- in. Hg 

/;,, J:.o it.A f"\.t...TT'f1 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 -------------PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 
BAR. PRESSURE: Z-C\.'\'1- TC READOUT ID: 40-WCS ----;....;...;;;~---------DP INDICATOR ID:_4...;;..;;0;._;-W;..;;...;;;..C ___ S ____ TC ID: #043 
DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #043 Cp: 0.84 
ZERO: ,/ LEVEL: ~ LEAK CHECK PR-E------------✓----POST- ·/ -----
Run#: g Ps: '31' t_, 

Start: j-1..) 0 Stop: (1-<..,f"J 

Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head 

Temp, °F inches H20 inches H20 inches H20 
5, 55.3" /.$ :, >7' 5 \ .3 3>'1 5 

' 3 3.r:+-4, 45.9" l- Lf -; 5" .,- 4 \.2 ~~2- 4 
r °t lJ 3' ~ 'o-

3, 36.5" \. t ~5'~ 3 \-o J$'l, 3 ,qj 3~l:, 2, 27.1" 'i,1..-- 1;,5'" y 2 
I q b 3s"1 2 .yL "3:->'=, 

1, 17.7 \... \ -:;5'5' 1 
I $5 '",} 3§1-f 1 , 'oS- >5°"b 

5 VL 3sb 5 . 9'1 >5°~ 5 \ .·-z... 3St-
4 \- 3 351-- 4 ''1 \ 3 _r:;- 4 

I ct Cf 354 3 \. I 3s~ 3 -~~ 35"?- 3 · '1 5"" 3S-5 2 \. \ 35'~ 2 . '1 i, ~s--5" 2 ·'1 b 3~'° 1 \. l 5)f 1 . °', '\ 3~i, 1 , . } 35"c;-

Probe Temp. Filter Temp. Heated Line Chiller Temp. OF oc Temp. °F oc 
1 -1. 57 (J__SS '3t0f <70., l 
2 J,~_, tis I 

-- - ---
·-------· J f)_ 5 c( QS?, 

MOISTURE DATA FOR TEST RUNS r: THROUGH tr:: 
METER ID: 17-WCS METER Yd: 1.002 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T imp Vacuum No. Material End Wt. Start Wt. Diff. 

ti~ 'l-°' l. 2-00 1 'J ~' ..v I ,,t- s·+ II #1 H202 <l<i>0.0 Pf/0,L/ 10 
([1.tO 30 -0v94S -z.-S- f''v ' 51 /"'.J 11 #2 H202 6g59 1£t5:6 flo/J )09 .ft.{) 7.t, -,~ )~ /-041 #3 Empty ;:,o;>,1./ tio!i>.I 12}-iO 3, 'z(, ~-s-=r #4 Silica Gel it?t=:<V //¼CJS 

..... Total Line rinse 50 
Pre-Test Leak Check: ti,~CFM@ ·1- \ m. Hg., Post-Test Leak Check: Lo-'Ct£ CFM@ -i. o in. Hg 

A A Ii.A r\11..lTTI 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 1 -_,,;._,-~---------
PERFORMED BY: Patrick Whitman TEST DATE: 3/12/2020 

BAR. PRESSURE: '"1. C\ . q--Z,... TC READOUT ID: ___ 4;..;;;;.0 __ -w ___ c __ s=----------
DP INDICATOR ID:_4......;;0 __ -w _____ c ___ s ____ TC ID: #043 

DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID:_ ....... #0 ___ 4.....,;3 ______ Cp: 0.84 

ZERO: t/ LEVEL: ✓ LEAK CHECK PRE- POST- V 

Run#: 9 Ps: ¥ .3-f{' 

Start: \ 1. 5--r Stop: 13? 1. "'.:r-

Velocity Head 
Sample Point inches H2O Temp, °F 

5, 55.3" \ ,\o 
4, 45.9" \ ,~ 

3, 36.5" \. 1,, 
2 27.1" 'I 

' \, l., 

1, 17,7 ,,\ 

5 

4 

3 

2 

1 '.n 

Probe Temp. Filter Temp. 
OF oc 

1 z s-:,.... '2.57-

7-~3 ?5/ 
.. 

1.~b -zsS 

Velocity Head 
Sample Poi_nt inches H2O 

5 
4 

3 

2 

1 

5 

4 

3 

2 

1 . 

Heated Line 
Temp. °F 

3o"Z-

.. . . ---- ·-

Temp, °F 

Chiller Temp, oc 
oo-b 

.. 

Velocity Head 
Sample Point inches H2O 

5 
4 

3 

2 

1 l.} 

Temp, °F 

METER ID: 
MOISTURE DATA FOR TEST RUNS S THROUGH 'j 

17-WCS METER Yd: 1.002 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start wt. Diff. 

\ ,_.;-.,. sl'1SoD 1. . 'J 'i{ \ ~IA- 5(. lo·· #1 H202 ')25,.0 ~/~ 

(';{)"1- il-o-.u, "/..$ :r~ ~} ID;, #2 H202 71/~J Pl~ 

,3\°'}· 3:51-. 0¥ 1..") ~ ll sc3 ) DH #3 Empty 6°L1'1., 'L .,, ~<t,h 
\ -z, 1, ·.y- 3'15Aiis" #4 Silica Gel ~0>~7 %/9 

Total Line rinse 50 

Pre-Test Leak Check:tv.oo, CFM @ 1... o in. Hg., Post-Test Leak Check:. Le,t.,.sf' CFM@ -L..1 in. Hg 

J.,. '"'" A. -' r\ i... l T' n 
Date of last revision 2/10/2017 

W002AS-678786-RT-945 

OS1205097 

Master Document Storage\Forms\Datasheets\Field Datasheets 

68 of 298 



-

SULFATE TITRATION 

Project# 
Client/Location -riVf z 

Sample Date ~~ ~ -2 l.on 
Sample Location Analysis Date ~ /;,.~/ 1~() / //,,, 

Tttrant Used 0.01 N BaCl2 Analyst Initials ~/U - / 
Test Sample Total Vol Aliquot Vol 

Titrant 
X-BlankVol Vremn Vevap , Volume Comments mg/Sample Number Description (ml) (TV) (ml) (Va) 

(ml) (Vt) 
(ml) 

Blank (Vb): 20 ml 3% H202 + 80 ml 
~_/ I'), Dl/ O,~ U«-~/~ -.~ ( IPA D .. os . /} 

B1ank (Vb): 20 ml DI H2O + 80 ml t,,_ r;z::::, ~~ca!i2~efa> /_ , 
~ OdJS 

........-C>'V' 

IPA CJ, 0<5 
Standardization: 15 ml DI H2O + 5 

'5'Jl 
/0,39 Jo JI,/ N= 0, ~6 J~ '?Jc? ml 0.0200 N H:z5O4 + 80 ml IPA /0,5.8 

Audit Sample: 5 ml 1000 ppm SO4 + 5J /IL#~ 
1o. l/O 16, t·g~~ ~,O :j 15 DI H2O + 80 ml IPA JO I I-II/ 

)~ ~{21_/ L/?~ a;~ r-J7. 4,/8 ~L/// .,.;:), //'J' 

z;;G...k/ 
r< 

~_fl ·.,--✓,St/ ,:;;;7.S/ ~~- ¼?c?• ~.sg , .. · 

0~S(J/ -!;;UL o:;oJ -::;?..;.?,.::;? 
c:9,/5} //90 d.~5 1·.· 

½-~ ~d/ 1/t~: ~p /,f2c? /,f>S /; '.> 8 
V .. 

~p :__✓, 0 ~ 
~ ~r-;.j_.( ?1L3 ,.;;?.0 / ~ot/ 

~~ v;cu C/6 o:tJJ ~/of/ a7.&6 
i .,.:2 Ir; ~ 

?~ ~G.V y?5 ~_p /; &;t 9 /61 
' /;~ // 

g.-~ ~~/ ¼Z3 ~_f ,-;:Ji I ,:::J d~02 c:9. j 1/ 

~~ ~~ 360 ~JJ CJ,/9' 0,0;} 
(7_ Jlt -

/4y J- ,✓CJ.Jl t?.20 (), 16 ~-SC ~ a.~J 

mg H2SO4 • 2H2O = (Vt-Vbl) (N) (67) frV/Vevap) (VreaJVa) 

Method of Sample Prep/ Analysis Notes 

0S1580127 
69 of 29a.ster Document Storage\Forms\Datasheets\lab Forms 



Desert View Power 
2020 RATA 

W002AS-678786-RT-945 

Appendix A.1.5 
Unit 1 Plant Data 

70 of 298 

~ 

-

~ 



l j ' I ' i t i 
CeDAR 1-Minute Data 

I • i I i j i j • j a I I j I ' ' j ' I ' ' s J l j t j i I 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Times tamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/12/2020 7:01 45.18 67.9 29.75 9.74 14.64 8.92 3.18 15.03 <56> 4.01 <56> 11.77 8.99 5516 4;'1'$. . 1.27 

3/12/2020 7:02 58.06 84.91 39.93 10.76 15.74 10.29 3.32 14.62 <56> 4.19 <56> 11.99 8.66 5760 4:88 ·--1-i:D 

~ 3/12/2020 7:03 46.18 72.7 29.24 8.92 14.04 7.86 3.09 15.74 <56> 3.85 <56> 11.21 9.53 5304 -~ue M·t 

0 3/12/2020 7:04 38.27 63.02 23.94 8.3 13.67 7.22 2.98 16.47 <56> 3.81 <56> 10.72 10.03 5239 ,4,f;I 1;,J3 

0 3/12/2020 7:05 37.76 58.32 24.38 7.55 11.66 6.78 2.92 15.44 <56> 3.93 <56> 11.47 9.31 5408 .:,u:f .·.1,.1'~ 
N 
)> 3/12/2020 7:06 55.11 83.95 37.13 10.04 15.29 9.41 3.05 15.23 <56> 4.10 <56> 11.52 9.15 5644 4.6.$: 1\2.& 

(/) 3/12/2020 7:07 33.35 56.42 20.62 7.57 12.81 6.51 2.91 16.92 <56> 3.76 <56> 10.44 10.32 5180 4:12 .tto 
I 3/12/2020 7:08 18.64 32.52 11.53 5.68 9.91 4.89 2.93 17.45 <56> 3.77 <56> 10.16 10.64 5182 !til· f10 

O> 
-..J 3/12/2020 7:09 19.39 32.38 12.32 5.06 8.45 4.47 3.02 16.70 <56> 3.87 <56> 10.67 10.18 5320 d4 4/17 

CX) 3/12/2020 7: 10 29.18 48.63 18.45 5.79 9.65 5.09 2.8 16.67 <56> 3.85 <56> 10.63 10.16 5297 ~tit us 
-..J 3/12/2020 7:11 35.43 55.34 24.28 6.32 9.87 6.02 2.97 15.62 <56> 4.17 <56> 11.28 9.44 5739 4tM '•i.~4 
CX) 
O> 3/12/2020 7: 12 25.67 42.55 16.36 5.65 9.36 5.01 2.85 16.57 <56> 3.88 <56> 10.7 10.1 5339 ~.n· M1 

I 3/12/2020 7:13 34.8 54.88 22.84 5.58 8.80 5.1 2.92 15.77 <56> 4.00 <56> 11.29 9.55 5498 .1;,1 1-;17 

::0 
-I 3/12/2020 7:14 52.91 16.07 37.88 6.85 9.85 6.82 3 14.38 <56> 4.36 <56> 12.24 8.45 5997 4i31 ·1;;31 

I 3/12/2020 7: 15 51.17 78.02 33.76 7.58 11.56 6.96 3.02 15.25 <56> 4.02 <56> 11.6 9.16 5526 · 4:$(1. ::,f'tf 

<.O 3/12/2020 7:16 51.48 78.42 34.26 6.87 10.47 6.36 2.96 15.23 <56> 4.05 <56> 11.57 9.15 5575 .iutt· ',ue 
~ 
01 3/12/2020 7:17 39.41 65.2 24.36 6.45 10.67 5.55 2.88 16.54 <56> 3.76 <56> 10.72 10.08 5177 '.41:7~i ·'t:'08 

3/12/2020 7:18 42.19 63.36 28.4 6.01 9.03 5.63 3.08 15.02 <56> 4.10 <56> 11.79 8.98 5639 .'4J'S3 .. -'1;28 

3/12/2020 7:19 48.87 73.39 32.61 8.83 13.26 8.2 3.12 15.02 <56> 4.06 <56> 11.74 8.98 5590 ., .. 1\21 

3/12/2020 7:20 59.62 84.9 41.97 12.01 17.1 11.76 3.26 14.24 <56> 4.29 <56> 12.4 8.33 5897 .. ,~: ·1·40 

3/12/2020 7:21 52.34 83.58 32.9 13.15 21 11.5 2.98 15.97 <56> 3.83 <56> 11.04 9.69 5265' ~tff '1(14 

3/12/2020 7:22 41.41 64.4 26.55 10.11 15.72 9.02 3.13 15.55 <56> 3.90 <56> 11.4 9.39 5370 4:87 j;;,U'. 

3/12/2020 7:23 50.19 75.24 33.02 12.12 18.17 11.09 3.12 14.99 <56> 4.00 <56> 11.81 8.96 5510 4.68 1125 

3/12/2020 7:24 57.35 85.76 38.42 13.49 20.17 12.58 3.18 14.95 <56> 4.08 <56> 11.75 8.93 5612 ·d&: uo 
3/12/2020 7:25 40.99 68.19 25.34 11.13 18.52 9.57 3.1216.64<56> 3.76 <56> 10.65 10.14 5178 5;t• ·tn 

3/12/2020 7:26 20.73 34.17 12.78 8.42 13.88 7.22 3.05 16.48 <56> 3.75 <56> 10.82 10.04 5163 $.:ba 1:14 

3/12/2020 7:27 30.14 46.91 19.79 9.07 14.12 8.28 3.15 15.57 <56> 4.00 <56> 11.36 9.4 5499 4.90:: .1:28 

-..J 
3/12/2020 7:28 30.12 46.56 19.55 9.1 14.07 8.22 3.1 15.46 <56> 3.95 <56> 11.47 9.32 5436 4:19 1.;22 

~ 3/12/2020 7:29 43.76 63.58 30.07 10.71 15.56 10.24 3.19 14.53 <56> 4.18 <56> 12.13 8.58 5755 4:63 1.33 

0 3/12/2020 7:30 50.42 72.32 34.59 12.71 18.23 12.13 3.24 14.34 <56> 4.18 <56> 12.33 8.42 5747 4;85· t:35 
...., 
N 
<.O Average 41.34 63.79 27.2~ 8.72 13.51 7.96 3.05 11.36 9.40 5478.73 4.76 1.22 
CX) 

Flow kdscfh 5478.73 

02 %dry 9.40 

CO2 %dry 11.36 

NOx ppm dry 41.34 

NOx ppm@3% 02 63.79 

NOx lb/hr 27.23 

SO2 ppm dry 8.72 

SO2 ppm@3% 02 13.51 

SO2 lb/hr 7.96 

co ppm dry 3.05 

co ppm@3%O2 4.76 

co lb/hr 1.22 



CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/12/2020 7:44 32.27 54.86 20.31 7.23 12.29 6.33 3.04 17.00 <56> 3.83 <56> 10.45 10.37 5271 5:17 .1:18 

3/12/2020 7:45 39.92 60.81 27.38 7.48 11.4 7.14 3.03 15.23 <56> 4.17 <56> 11.65 9.15 5744 ,4'.G'. . 1.16 

~ 3/12/2020 7:46 51.11 77.07 34.52 9.5 14.33 8.93 3.04 15.08 <56> 4.11 <56> 11.75 9.03 5657 ·•:•· 1:25 

0 3/12/2020 7:47 49.42 79.98 32 9.85 15.94 8.87 3.12 16.18 <56> 3.94 <56> 10.87 9.84 5423 ··.::!i:t:._ 1,2$ 

0 3/12/2020 7:48 28.8 50.1 17.58 6.66 11.59 5.66 2.8 17.40 <56> 3.72 <56> 10.24 10.61 5114 ,1-:04 
N 3/12/2020 7:49 42.28 64.08 28.93 7.87 11.93 7.49 3.05 15.16 <56> 4.16 <56> 11.7 9.09 5731 .. , .. -t;27 
)> 3/12/2020 7:50 56.44 86.87 37.69 10.72 16.5 9.96 3.1 15.39 <56> 4.06 <56> 11.49 9.27 5593 '(//7 1:,2$ 
(/) 

3/12/2020 7:51 55.26 82.36 37.51 10.22 15.23 9.65 3 14.90 <56> 4.13 <56> 11.86 8.89 5686 ;'4:41,'.. u·4 
I 

0) 3/12/2020 7:52 61.89 90.81 42.02 13 19.07 12.28 3.03 14.67 <56> 4.13<56> 12.04 8.7 5687 , ◄AS< 1:2$ 
--..J 3/12/2020 7:53 51.69 81.59 33.11 12.08 19.07 10.77 2.86 15. 78 <56> 3.90 <56> 11.17 9.56 5366 . 4.tf{_ 1,12 
CX) 
--..J 3/12/2020 7:54 33.75 54.62 21.1 8.27 13.38 7.19 2.83 16.18 <56> 3.81 <56> 10.96 9.84 5237 ,4;~-- '1.08 
CX) 3/12/2020 7:55 32.79 52.59 21.01 7.78 12.48 6.93 2.85 16.04 <56> 3.90 <56> 11.06 9.74 5366 · :4;51f 1,11 
0) 

I 3/12/2020 7:56 33.11 53.59 21 7.4 11.98 6.53 2.84 16.18<56> 3.86 <56> 10.95 9.84 5312 ·:_4.,., ·1:10 

:::0 3/12/2020 7:57 36.98 59.74 23.35 7.58 12.25 6.66 2.9716.16<56> 3.84 <56> 10.97 9.82 5288 ::j~( 'f-'.i1.4 
-I 3/12/2020 7:58 41.35 63.64 28.06 8.28 12.74 7.82 2.83 15.39 <56> 4.13 <56> 11.45 9.27 5685 {1·1 

I 
(0 3/12/2020 7:59 27.61 47.7 16.75 6.91 11.94 5.83 2.78 17.28 <56> 3.69 <56> 10.31 10.54 5082 •t•, .. toa 
.Jl,,. 3/12/2020 8:00 30.8 49.01 19.85 6.37 10.14 5.71 2.87 15.91 <56> 3.92 <56> 11.16 9.65 5398 '4,$7', 1.13 
0, 

3/12/2020 8:01 49.65 71.85 35.49 8.76 12.68 8.71 2.95 14.47 <56> 4.35 <56> 12.19 8.53 5987 4;27-:• .1;28 
3/12/2020 8:02 51.57 79.03 32.96 9.97 15.28 8.86 2.74 15.33 <56> 3.89 <56> 11.57 9.22 5353 ~:20 1Jfl 
3/12/2020 8:03 70.51 100.81 49.89 14.54 20.79 14.31 2.88 14.30 <56> 4.31 <56> 12.28 8.38 5927 .,4:1, ·t-24 
3/12/2020 8:04 39.11 64.52 23.7 9.48 15.64 7.99 2.56 16.50 <56> 3.69 <56> 10.74 10.05 5076 dz. 0,94 

3/12/2020 8:05 36.96 57.78 23.87 7.71 12.05 6.93 2.49 15.63 <56> 3.93 <56> 11.34 9.45 5409 3.llS: .o:98 
3/12/2020 8:06 40.83 62.63 26.68 8.25 12.65 7.5 2.61 15.34 <56> 3.98 <56> 11.51 9.23 5474 4.C!O' 1:04 
3/12/2020 8:07 41.36 63.28 27.14 8.88 13.59 8.11 2.52 15.30 <56> 3.99 <56> 11.55 9.2 5497 U6 1:()1 

3/12/2020 8:08 37.96 60.18 24.22 8.03 12.73 7.13 2.47 15.85 <56> 3.88 <56> 11.13 9.61 5345 3(92 ([96 . 

3/12/2020 8:09 28.49 47.35 17.35 6.56 10.9 5.56 2.46 16.62 <56> 3.71 <56> 10.71 10.13 5102 4,09, 0.91 

3/12/2020 8:10 37.92 58.62 24.93 7.1 10.97 6.49 2.45 15.46 <56> 4.00 <56> 11.41 9.32 5507 ':3.7t' 0:98 

3/12/2020 8:11 37.69 58.11 24.51 7.16 11.04 6.48 2.39 15.42 <56> 3.96 <56> 11.44 9.29 5446 · -~-u-. 0.96 
--..J 3/12/2020 8:12 41.06 63.03 26.9 7.62 11.7 6.95 2.38 15.35 <56> 3.99 <56> 11.51 9.24 5488 us 0:9$ 
N 3/12/2020 8:13 31.79 52.25 19.67 6.72 11.05 5.79 2.41 16.44 <56> 3.77 <56> 10.77 10.01 5184 '3,\)6 ('r91 
0 
--t, 

N 
c.o Average 41.68 64.96 27.32 8.60 13.44 7.82 2.78 11.27 9.50 5447.83 4.37 1.10 
CX) 

Flow kdscfh 5447.83 

02 % dry 9.50 

CO2 % dry 11.27 

NOx ppm dry 41.68 

NOx ppm@3% 02 64.96 

NOx lb/hr 27.32 

SO2 ppm dry 8.60 

SO2 ppm@3% 02 13.44 

SO2 lb/hr 7.82 

co ppm dry 2.78 
co ppm@3% 02 4.37 

co lb/hr 1.10 

l 1 1 1 1 J 1 I I 1 



i I l 1.,eJR 1-J 1u1~ ~ata I I t a l j l I ' t 1 I i I l j l l I J l j l J ' j ' I t i 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler2) CO (Boiler 2) (Boiler2) Stack Flow 
(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/12/2020 8:30 39.88 62.18 25.74 8.23 12.83 7.39 2.17 15.59 <56> 3.93 <56> 11.31 9.42 5407 3;3$ Q'.8$ 
3/12/2020 8:31 39.58 63.14 25.45 7.49 11.95 6.7 2.22 15.95 <56> 3.91 <56> 11 9.68 5386 u;4· 0.$7 

~ 3/12/2020 8:32 33.68 55.36 20.93 6.54 10.75 5.66 2.13 16.44 <56> 3.78 <56> 10.79 10.01 5206 .3.;$0 0:81 

0 3/12/2020 8:33 41.18 64.6 26.68 7.19 11.28 6.48 2.27 15.69 <56> 3.94 <56> 11.31 9.49 5427 .a.:ss 0:90 
0 3/12/2020 8:34 42.64 65.85 28.24 7.95 12.28 7.33 2.22 15.44 <56> 4.03 <56> 11.38 9.31 5548. $:43 0.90 
N 3/12/2020 8:35 41.85 64.14 27.19 7.94 12.17 7.18 2.06 15.33 <56> 3.95 <56> 11.59 9.22 5441 a.ie,, O.$t 
)> 
(J) 3/12/2020 8:36 59.9 89.28 39.65 11.8 17.59 10.87 2.17 14.90<56> 4.03 <56> 11.79 8.89 5545 3~3 ·,.·otst 

I 3/12/2020 8:37 52.77 78.91 35.03 10.42 15.58 9.63 2.24 14.95 <56> 4.04 <56> 11.73 8.93 5561 '3:3&·· OJJ1 
(J) 3/12/2020 8:38 42.53 67.13 26.7 8.57 13.53 7.49 2.08 15.78 <56> 3.82 <56> 11.19 9.56 5259 :a;21: .0:19 
-.J 
CX) 3/12/2020 8:39 42.74 70.38 26.12 8.86 14.59 7.53 1.95 16.47 <56> 3.72 <56> 10.71 10.03 5118 a.2:f 0.73· 
-.J 3/12/2020 8:40 31.49 52.29 19.71 6.87 11.41 5.98 2 16.60 <56> 3.81 <56> 10.61 10.12 5242 ;3;32· 0,7$ 
CX) 3/12/2020 8:41 29.06 48.08 17.9 6.29 10.41 5.39 1.98 16.54 <56> 3.75 <56> 10.74 10.08 5158· ··.s:2a . ·0.14 
0) 
I 3/12/2020 8:42 42.41 66.36 27.71 8.7 13.61 7.91 2.03 15.65 <56> 3.98 <56> 11.27 9.46 5473 ';3;,fj,, .8'..81 

::u 3/12/2020 8:43 39.03 64.51 24.61 7.88 13.02 6.91 1.97 16.53 <56> 3.84 <56> 10.68 10.07 5281 1'.:le . o.11J 
--; 3/12/2020 8:44 33.85 53.81 21.44 6.74 10.71 5.94 2.03 15.90 <56> 3.86 <56> 11.14 9.64 5305 .. a!2s 0:78 
I c.o 3/12/2020 8:45 48.92 72.13 33.33 9.46 13.95 8.97 2.06 14.74 <56> 4.15 <56> 11.92 8.76 5707 3:;~ ... ():$5 
~ 3/12/2020 8:46 55.49 81.55 37.7 11.91 17.5 11.26 2.26 14.70 <56> 4.14 <56> 11.98 8.72 5691 ·3~- (>;$3 
01 

3/12/2020 8:47 48.89 74.42 31.57 10.9 16.59 9.79 2.02 15.22 <56> 3.93 <56> 11.57 9.14 5408 ·$:01 0;79 

3/12/2020 8:48 53.31 80.46 34.17 11.19 16.89 9.98 1.99 15.09 <56> 3.90 <56> 11.71 9.04 5369 3,00'. .·o,1a 
3/12/2020 8:49 46.2 70.62 29.56 10.55 16.13 9.39 2.08 15.29 <56> 3.90 <56> 11.52 9.19 5360 · ·3,18 0.1tt 
3/12/2020 8:50 43.09 65.48 27.6 9.45 14.36 8.42 2 15.20 <56> 3.90 <56> 11.61 9.12 5366 3,04 0:78 

3/12/2020 8:51 50.14 76.38 32.24 10.98 16.73 9.82 2.17 15.23 <56> 3.91 <56> 11.59 9.15 5386 3:31 0,8.5 
3/12/2020 8:52 48.3 73.58 31.12 10.25 15.61 9.19 2.2 15.23 <56> 3.92 <56> 11.55 9.15 5396 .us 0.86 
3/12/2020 8:53 38.73 62.63 23.84 8.88 14.36 7.61 2.11 16.17 <56> 3.75 <56> 10.92 9.83 5156 ··3JU 0,79 
3/12/2020 8:54 30.52 50.82 18.4 7.53 12.54 6.32 2.15 16.65 <56> 3.67 <56> 10.64 10.15 5050 . 3',58 0.79 ~ 

3/12/2020 8:55 34.31 54.49 21.7 8.15 12.94 7.17 2.19 15.88 <56> 3.85 <56> 11.14 9.63 5297 3:48 Oi84. 

3/12/2020 8:56 46.56 68.03 31.54 10.25 14.98 9.66 2.11 14.61 <56> 4.12 <56> 12.06 8.65 5674 3,08' 0.87 

3/12/2020 8:57 51.08 79.51 32.72 10.86 16.9 9.68 2.25 15.57 <56> 3.90 <56> 11.3 9.4 5366 3;50- .Q;.88 

-.J 3/12/2020 8:58 29.85 51.18 17.82 7.62 13.06 6.33 2.07 17.15 <56> 3.63 <56> 10.34 10.46 4999 3.55 0,75 
w 3/12/2020 8:59 33.66 55.63 20.62 6.75 11.16 5.75 2.01 16.53 <56> 3.73 <56> 10.73 10.07 5130 3.32 0,75 
0 ...... 
N 
c.o Average 42.39 66.10 27.23 8.87 13.85 7.92 2.11 11.26 9.48 5357.07 3.30 0.82 
CX) 

Flow kdscfh 5357.07 

02 % dry 9.48 

CO2 % dry 11.26 

NOx ppm dry 42.39 

NOx ppm@3%O2 66.10 

NOx lb/hr 27.23 

SO2 ppm dry 8.87 

SO2 ppm@3% 02 13.85 

SO2 lb/hr 7.92 

co ppm dry 2.11 
co ppm@3% 02 3.30 

co lb/hr 0.82 



CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/12/2020 9:14 43.8 68.96 27.08 8.57 13.49 7.37 2.1 15.74 <56> 3.76 <56> 11.19 9.53 5179 '.-U'.l 0.79 

3/12/2020 9: 15 42.61 65.53 27.3 7.62 11.72 6.79 2.14 15.38 <56> 3.90 <56> 11.5 9.26 5367 ·:t• (tS3 

~ 3/12/2020 9:16 39.76 62.48 24.97 7.4 11.63 6.47 2.16 15.72 <56> 3.82 <56> 11.25 9.51 5260 us -0.83 

0 3/12/2020 9: 17 41.84 64.12 27.2 7.33 11.23 6.63 2.26 15.33 <56> 3.96 <56> 11.49 9.22 5446 ·. _;3/4&. 0,89 

0 3/12/2020 9: 18 34.61 53.55 22.04 6.8 10.52 6.03 2.28 15.47 <56> 3.88 <56> 11.43 9.33 5335 ~i$3"" o;ee 
N 3/12/2020 9: 19 43.2 65.76 27.93 7.47 11.37 6.72 2.39 15.22 <56> 3.94 <56> 11.56 9.14 5415 .. '3.M 0~94-
)> 
en 3/12/2020 9:20 40.43 60.97 26.39 7.15 10.78 6.49 2.36 15.08 <56> 3.97 <56> 11.7 9.03 5468 c' 3'.$6. . 0\94 

I 3/12/2020 9:21 36.09 59.87 21.57 6.34 10.52 5.27 2.26 16.59 <56> 3.64 <56> 10.63 10.11 5007 3,15 0'.82 
O> 3/12/2020 9:22 52.52 74.02 36.16 8.03 11.32 7.69 2.35 14.09 <56> 4.19 <56> 12.56 8.2 5767 ",3,3-1 O,ilS 
-..J 
(X) 3/12/2020 9:23 59.71 88.4 39.63 10.33 15.29 9.54 2.34 14.81 <56> 4.04 <56> 11.82 8.81 5559 

·;3( __ 
~ 

-..J 3/12/2020 9:24 34.67 55.51 21.14 6.89 11.03 5.84 2.18 16.01 <56> 3.71 <56> 11.06 9.72 5107 :be -o:s1 
ex, 

3/12/2020 9:25 37.12 55.37 24.31 6.83 10.19 6.22 2.27 14.92 <56> 3.99 <56> 11.82 8.9 5485 >3:39 ll90 
0) 

I 3/12/2020 9:26 48.93 70.92 32.54 7.97 11.55 7.37 2.3 14.49 <56> 4.05 <56> 12.15 8.55 5570 U3 0~93 
::0 3/12/2020 9:27 50.37 79.86 31.15 8.38 13.29 7.21 2.29 15.85 <56> 3.76 <56> 11.03 9.61 5180 :3;'3- ··o,as 
-f 

I 3/12/2020 9:28 29.69 47.32 18.38 5.82 9.28 5.01 2.15 15.94 <56> 3.77 <56> 11.11 9.67 5185" .,,a-..ta CUH 
co 3/12/2020 9:29 40.03 61.61 25.61 7.03 10.82 6.26 2.19 15.39 <56> 3.89 <56> 11.46 9.27 5358 Ut• 0:85 
.,I::=,. 
01 3/12/2020 9:30 41.36 64.77 26.45 7.29 11.42 6.49 2.24 15.66 <56> 3.89 <56> 11.22 9.47 5357 $.$1 0.87" 

3/12/2020 9:31 38.43 58.59 24.66 6.91 10.54 6.17 2.19 15.25 <56> 3.91 <56> 11.59 9.16 5375 3.34 0;,88 

3/12/2020 9:32 51.18 74.79 34.41 9.08 13.27 8.49 2.29 14.61 <56> 4.09 <56> 12.03 8.65 5631 us 0:94 

3/12/2020 9:33 41.61 67.28 25.34 8.63 13.95 7.31 2.27 16.17 <56> 3.71 <56> 10.9 9.83 5100 3,&1 -o;~ 
3/12/2020 9:34 33.04 50.63 21.21 6.33 9.7 5.65 2.36 15.33 <56> 3.91 <56> 11.48 9.22 5377 .3:82 ~.92 

3/12/2020 9:35 33.62 52.93 21.05 6.33 9.97 5.51 2.29 15.74 <56> 3.81 <56> 11.21 9.53 5245 3:$1 0.87 

3/12/2020 9:36 32.84 51.29 20.83 6.1 9.53 5.38 2.38 15.62 <56> 3.86 <56> 11.27 9.44 5313· U2 0:92 

3/12/2020 9:37 30.09 47.08 19.19 5.88 9.2 5.22 2.19 15.65 <56> 3.88 <56> 11.31 9.46 5341 3~43. 0.85 

3/12/2020 9:38 30.35 46.71 19.33 6.06 9.33 5.37 2.34 15.39 <56> 3.88 <56> 11.48 9.27 5336 3J)Q. 0.91' 

3/12/2020 9:39 44.47 67.69 28.77 7.64 11.63 6.88 2.45 15.22 <56> 3.94 <56> 11.54 9.14 5419 S,7i 0,96 

3/12/2020 9:40 36.93 57.73 23.5 6.6 10.32 5.84 2.44 15.63 <56> 3.87 <56> 11.24 9.45 5331 .3,a1: 0,9$ 

3/12/2020 9:41 33.4 53 20.91 4.99 7;92 4.35 2.42 15.87 <56> 3.81 <56> 11.12 9.62 5243 3.84 0Jl12 

-..J 3/12/2020 9:42 38.59 59.19 25.12 4.61 7.07 4.18 2.39 15.34 <56> 3.96 <56> 11.52 9.23 5453 3.67 0.9$ 

.,I::=,. 3/12/2020 9:43 38.69 59.4 24.87 4.67 7.17 4.18 2.49 15.35 <56> 3.91 <56> 11.5 9.24 5384 3.82 0.97 

0 
--+, 

N Average 40.00 61.51 25.63 7.04 10.83 6.26 2.29 11.44 9.29 5353.10 3.53 0.89 

~ Flow kdscfh 5353.10 

02 % dry 9.29 

CO2 %dry 11.44 

NOx ppm dry 40.00 

NOx ppm@3%O2 61.51 

NOx lb/hr 25.63 

SO2 ppm dry 7.04 

SO2 ppm@3%O2 10.83 

SO2 lb/hr 6.26 

co ppm dry 2.29 

co ppm@3% 02 3.53 

co lb/hr 0.89 

I I l I 1 1 1 
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(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler2) CO (Boiler 2) (Boiler 2) Stack Flow 
(Boiler 2) NOx ppm @3% 02 1- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min . Min Min 
3/12/2020 9:58 30.09 47.66 18.75 6.52 10.33 5.65 2.31 15.84 <56> 3.79 <56> 11.21 9.6 5220 3.86 0 . .88 
3/12/2020 9:59 44.26 67.03 29.34 8.44 12.78 7.78 2.44 15.14 <56> 4.03 <56> 11.58 9.08 5552 a.10 Q;9i 

~ 3/12/2020 10:00 38.99 59.4 25.23 7.92 12.07 7.13 2.42 15.23 <56> 3.94 <56> 11.62 9.15 5420 3:$9 0,95 
0 3/12/2020 10:01 45.18 69.6 28.22 9.27 14.28 8.06 2.48 15.40 <56> 3.80 <56> 11.41 9.28 5232 3.82 0.94 
0 3/12/2020 10:02 51.84 76.63 34.52 8.79 12.99 8.14 2.67 14.78 <56> 4.05 <56> 11.87 8.79 5577 -3.85 H>e N 3/12/2020 10:03 38 59.2 23.97 7.53 11.73 6.61 2.51 15.58 <56> 3.84 <56> 11.31 9.41 5284 3;$1 {),96 )> 
(/) 3/12/2020 10:04 36.51 58.98 22.37 7.22 11.66 6.15 2.59 16.16 <56> 3.73 <56> 10.95 9.82 5132 4.1(8 "0;97 

I 3/12/2020 10:05 31.06 49.11 19.48 6.33 10.01 5.52 2.56 15.81 <56> 3.82 <56> 11.19 9.58 5253 '4.05 0;98 CJ) 
3/12/2020 10:06 44.27 68.14 28.58 8.13 12.51 7.3 2.72 15.39 <56> 3.93 <56> 11.44 9.27 5408 4>t9- 1m. -.....J 

CX) 3/12/2020 10:07 40.44 62.73 25.79 7.79 12.08 6.91 2.69 15.51 <56> 3.88 <56> 11.38 9.36 5342 4_;17 1,,()4 
-.....J 3/12/2020 10:08 35.62 56.93 22.05 7.09 11.33 6.11 2.74 15.98 <56> 3.77 <56> 11.07 9.7 5185' 4.38. 'f;Ga CX) 

3/12/2020 10:09 31.5 49.68 19.93 6.75 10.65 5.94 2.69 15. 77 <56> 3.85 <56> 11.21 9.55 5300. 4.24 1J)4 CJ) 
I 3/12/2020 10: 10 40.16 61.23 25.64 7.59 11.57 6.74 2.86 15.25 <56> 3.89 <56> 11.59 9.16 5347 4;3$ 1:;11 ::u 3/12/2020 10: 11 57.57 83.71 38.92 11.39 16.56 10.71 2.89 14.54 <56> 4.11 <56> 12.02 8.59 5662 4.20". ·1'.19--I 3/12/2020 1 O: 12 45.71 73.05 28.29 10.01 16.00 8.62 2.79 15.98 <56> 3.77 <56> 11.03 9.7 5184 4.46 Ul5 I 

CD 3/12/2020 10:13 31.53 50.48 19.54 8.09 12.95 6.98 2.79 16.01 <56> 3.77 <56> 11.07 9.72 5191 4:41 f0$ ~ 
CJ1 3/12/2020 10:14 39.19 59.86 24.98 7.75 11.84 6.87 2.81 15.27 <56> 3.88 <56> 11.55 9.18 5340 4:29 1.09 

3/12/2020 10:15 52.6 79.79 34.16 9.64 14.62 8.71 2.88'15.17<56> 3.95 <56> 11.57 9.1 5439 -4.37 ''LM 
3/12/2020 1 O: 16 49.35 73.25 31.81 9.51 14.12 8.53 2.84 14.84 <56> 3.92 <56> 11.91 8.84 5399 422 H1 
3/12/2020 10:17 58.18 85.78 38.41 11.61 17.12 10.66 2.95 14.74 <56> 4.02 <56> 11.88 8.76 5530 4:$& 1.19 
3/12/2020 1 O: 18 41.96 63.76 26.66 8.98 13.65 7.94 2.69 15.20 <56> 3.87 <56> 11.58 9.12 5321 4.m, ·1;04 
3/12/2020 10:19 37.23 60.64 22.65 8.97 14.61 7.59 2.64 16.29 <56> 3.70 <56> 10.82 9.91 5095 4.30 ();98 
3/12/2020 10:20 26.26 44.68 15.64 7.08 12.05 5.87 2.71 17.02 <56> 3.63 <56> 10.39 10.38 4990 4.8,1 0.98 
3/12/2020 10:21 25.12 42.1 15.33 6.43 10.78 5.46 2.62 16.76 <56> 3.71 <56> 10.57 10.22 5112 4:39 0:97 
3/12/2020 10:22 28.87 44.13 18.68 6.62 10.12 5.96 2.63 15.29 <56> 3.94 <56> 11.57 9.19 5419 4;02 - 1:04 
3/12/2020 10:23 53.9 75.97 38.13 10.6 14.94 10.43 2.89 14.09 <56> 4.31 <56> 12.45 8.2 5926 4.67 1·.24 
3/12/2020 10:24 53.33 80.56 34.08 10.41 15.72 9.25 2.68 15.11 <56> 3.89 <56> 11.63 9.05 5352 4:05 1J)4 
3/12/2020 10:25 49.07 77.94 30.19 7.26 11.53 6.21 2.65 15.88 <56> 3.74 <56> 11.02 9.63 5153 4;21 0;99 

-.....J 3/12/2020 10:26 44.12 70.14 27.7 6.47 10.29 5.65 2.68 15.90 <56> 3.82 <56> 11.11 9.64 5259 4·;2$ 1.02 CJ1 3/12/2020 10:27 36.48 57.79 22.6 6.08 9.63 5.24 2.6 15.84<56> 3.77 <56> 11.17 9.6 5188 4~12 o:9a 
0 -N Average 41.28 63.67 26.39 8.21 12.68 7.29 2.68 11.37 9.35 5327.07 4.16 1.04 
CD 
CX) 

Flow kdscfh 5327.07 
02 %dry 9.35 
CO2 % dry 11.37 
NOx ppm dry 41.28 
NOx ppm@3% 02 63.67 

NOx lb/hr 26.39 
SO2 ppm dry 8.21 
SO2 ppm@3% 02 12.68 

SO2 lb/hr 7.29 
co ppm dry 2.68 
co ppm@3% 02 4.16 

co lb/hr 1.04 



CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler2) CO (Boiler 2) (Boiler2) Stack Flow 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) 502 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3%O21 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/12/2020 10:42 33.35 54.62 19.96 7.8 12.77 6.49 2.29 16.38 <56> 3.64 <56> 10.76 9.97 5013 3/75 a.n 
3/12/2020 10:43 45.69 68.55 29.52 9.6 14.40 8.63 2.31 15.00 <56> 3.93 <56> 11.71 8.97 5412 _·3;47 O':~ 

~ 3/12/2020 10:44 46.89 72.86 29.45 10.44 16.22 9.12 2.24 15.54 <56> 3.82 <56> 11.29 9.38 5260 ··8'.48. ___ o:• 

0 3/12/2020 10:45 42.41 66.53 26.23 9.06 14.21 7.8 2.28 15.69 <56> 3.76 <56> 11.22 9.49 5180 ':tf.e ue 
0 3/12/2020 10:46 48.95 75.15 31 10.17 15.61 8.96 2.4 15.35 <56> 3.85 <56> 11.42 9.24 5304 ':!rt:: . 0~9$· 

N 3/12/2020 10:47 47.33 73.86 29.41 9.59 14.97 8.29 2.39 15.61 <56> 3.78 <56> 11.27 9.43 5205 o.l'io 
► en 3/12/2020 10:48 54.03 81.07 35.32 9.91 14.87 9.01 2.37 15.00 <56> 3.98 <56> 11.65 8.97 5476 l,~ ··•i~ 

I 3/12/2020 10:49 41.85 66.47 25.57 9.3 14.77 7.9 2.21 15.88 <56> 3.72 <56> 11.08 9.63 5117 · 3:$1 0:$~ 

0) 
3/12/2020 10:50 48.37 72.15 31.53 10.72 15.99 9.72 2.3 14.92 <56> 3.97 <56> 11.73 8.9 5460 .·a.its :0;1~ 

-.J 
0) 3/12/2020 10:51 49.39 75.37 30.74 11.69 17.84 10.12 2.15 15.26 <56> 3.79 <56> 11.52 9.17 5214 us di11 

-.J 3/12/2020 10:52 61.3 90.31 40.21 15.02 22.13 13.71 2.22 14.73 <56> 3.99 <56> 11.81 8.75 5494 3;'27· . <Utt 

0) 
0) 3/12/2020 10:53 60.68 86.62 39.9 15.77 22.51 14.43 2.26 14.27 <56> 4.00 <56> 12.31 8.36 5507 us 0.90 

I 3/12/2020 10:54 72.08 100.88 48.49 19.69 27.56 18.43 2.34 14.00 <56> 4.09 <56> 12.47 8.11 5635 'U7 0Jt6· 

::0 3/12/2020 10:55 49.67 78.27 30.15 15.34 24.17 12.96 2.18 15.76 <56> 3.70 <56> 11.06 9.54 5085. 3.4:4 0.i1 

-I 
I 3/12/2020 10:56 30.98 50.6 18.28 9.97 16.28 8.19 2.05 16.33 <56> 3.59 <56> 10.75 9.94 4943 U$ : ::C:tf4 

(0 
3/12/2020 10:57 38.92 57.53 25.4 10.46 15.46 9.5 2.26 14.78 <56> 3.97 <56> 11.85 8.79 5467 ·.3~34. o:,a 

~ 
0, 3/12/2020 10:58 30.61 47.69 18.83 9.97 15.53 8.53 2.28 15.58 <56> 3.74 <56> 11.25 9.41 5153 \3:55 (US 

3/12/2020 10:59 39.77 58.4 25.91 10.67 15.67 9.67 2.14 14.68 <56> 3.96 <56> 11.89 8.71 5456 ·3;14 0;85 

3/12/2020 11 :00 41 63.1 25.63 11.11 17.10 9.66 2.19 15.39 <56> 3.81 <56> 11.32 9.27 5237' t:a1· o.ea 
3/12/2020 11:01 26.95 42.8 16.47 8.56 13.60 7.28 2.12 15.88 <56> 3.72 <56> 11.03 9.63 5118 ut 0.:1,9 

3/12/2020 11 :02 26.87 42.64 16.55 7.63 12.11 6.54 2.06 15.87 <56> 3.75 <56> 11.02 9.62 5159 3}27' tu1 

3/12/2020 11 :03 26.06 40.7 16.48 7.54 11.78 6.63 2.02 15.62 <56> 3.85 <56> 11.24 9.44 5297 3.1~ 0.18 

3/12/2020 11 :04 27.47 42.06 17.52 7.12 10.9 6.32 2.29 15.31 <56> 3.88 <56> 11.44 9.21 5342 3.51 

3/12/2020 11 :05 35.34 51.26 23.86 8.62 12.5 8.1 2.21 14.51 <56> 4.11 <56> 12.02 8.56 5655 3.21 

3/12/2020 11 :06 38.97 59.77 24.81 9.24 14.17 8.18 2.18 15.34 <56> 3.87 <56> 11.38 9.23 5332 3,34 0.$4 

3/12/2020 11:07 37.19 57.99 23.51 8.85 13.8 7.78 2.26 15.59 <56> 3.85 <56> 11.18 9.42 5294 3:52 0.87 

3/12/2020 11 :OB 29.93 47.33 18.52 7.57 11.97 6.52 2.16 15.81 <56> 3.77 <56> 11.08 9.58 5184 3,42 o.a1 

3/12/202011:09 30.67 49.33 18.91 7.07 11.37 6.06 2.11 16.08 <56> 3.75 <56> 10.84 9.77 5164 U9 &.79 

-..J 3/12/2020 11 :10 24.27 40.72 15.02 5.43 9.11 4.68 1.816.78<56> 3.77 <56> 10.41 10.23 5184 ·3.02 

0) 3/12/2020 11 :11 23.72 39.76 14.2 4.72 7.{J,2 3.93 1.84 16.76 <56> 3.64 <56> 10.52 10.22 5015 3.08 

0 -N Average 40.36 61.81 25.58 9.95 15.24 8.77 2.20 11.35 9.30 5278.73 3.39 0.85 

(0 
00 Flow kdscfh 5278.73 

02 %dry 9.30 

CO2 %dry 11.35 

NOx ppm dry 40.36 

NOx ppm@3% 02 61.81 

NOx lb/hr 25.58 

SO2 ppm dry 9.95 

SO2 ppm@3% 02 15.24 

502 lb/hr 8.77 

co ppm dry 2.20 

co ppm@3% 02 3.39 

co lb/hr 0.85 

r I I 1 I I 1 1 
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(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 
(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3%O21 (Boiler 2) CO CO2% 1- 02%1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 
3/12/2020 11 :26 43.71 70.23 27.04 9.13 14.67 7.86 1.8 16.07<56> 3.77 <56> 10.84 9.76 5182 2.89 0.8$ 
3/12/2020 11 :27 36.42 56.84 22.71 7.03 10.97 6.1 1.75 15.61 <56> 3.80 <56> 11.28 9.43 5223 2.73 Oc66 

~ 3/12/2020 11 :28 53.86 77.31 36.36 10.35 14.86 9.72 1.98 14.35 <56> 4.11 <56> 12.13 8.43 5655 2.84 0,81 
0 3/12/2020 11:29 49.21 76.2 31.01 10.09 15.62 8.85 1.92 15.48 <56> 3.84 <56> 11.25 9.34 5279 2JiJ7 0 .. 74 0 3/1212020 11 : 30 31.02 49.05 19.08 7.15 11.31 6.12 1.75 15.81 <56> 3.74 <56> 11.07 9.58 5151 ·2.11 0;6$ N 3/1212020 11 :31 33.46 55.51 20.45 6.51 10.8 5.54 1.58 16.59 <56> 3.72 <56> 10.52 10.11 5120 2.62. o.5S )> 
(/) 3/12/202011:32 34.22 55.99 20.88 5.53 9.05 4.69 1.716.36<56> 3.71 <56> 10.74 9.96 5111 2.78 o.ea 

I 3/12/2020 11 :33 45.14 69.54 29.47 7.59 11.69 6.89 1.75 15.40 <56> 3.97 <56> 11.29 9.28 5469 2.70 O.:i'.O 0) 
3/12/2020 11 :34 42.49 64.18 27.5 7.92 11.96 7.13 1.66 15.11 <56> 3.94 <56> 11.6 9.05 5422 2.$1 0.65 -..J 

CD 3/12/202011:35 47.99 73.11 31.59 8.79 13.39 8.05 1.8 15.23 <56> 4.01 <56> 11.39 9.15 5514 2.74 0.12 -..J 3/12/202011:36 32.59 52.04 19.71 6.61 10.55 5.56 1.6915.97<56> 3.68 <56> 11.02 9.69 5066 . 2:70. · a.et (X) 
3/12/2020 11:37 49.36 72.3 32.89 8.91 13.05 8.26 1.89 14.65 <56> 4.06 <56> 11.9 8.68 5582 2.77 o.n 0) 

I 3/12/2020 11 :38 45.39 68.8 29.15 8.21 12.44 7.34 1.69 15.16 <56> 3.91 <56> 11.51 9.09 5380 2 .. '56 0:6$ ;a 3/1212020 11 : 39 40.06 62.85 24.98 7.14 11.2 6.19 1.64 15.69 <56> 3.79 <56> 11.16 9.49 5222 · 2.57 0i62 ---i 
I 3/12/2020 11 : 40 38.21 59.53 24.19 6.53 10.17 5.75 1.77 15.58 <56> 3.85 <56> 11.19 9.41 5303' 2:76 Ut co 3/1212020 11 :41 30.61 47.19 19.47 5.69 8.77 5.03 1. 76 15.42 <56> 3.87 <56> 11.09 9.29 5327 2.71 0;6El ~ 

3/1212020 11 : 42 28.61 46.26 17.4 5.46 8.83 4.62 1.61 16.17 <56> 3.70 <56> 10.55 9.83 5093 2.60 Q;60 0, 
3/1212020 11:43 25.37 40.44 15.74 4.62 7.92 3.99 1.5815.94<56> 3.78 <56> 10.68 9.67 5198 2.52 0.80 
3/12/202011:44 26.28 40.41 16.57 4.45 7.92 3.9 1.67 15.38 <56> 3.84 <56> 10.92 9.26 5281 2:57 0.64 
3/12/2020 11 : 45 37.17 53.96 24.84 5.67 8.23 5.27 1.56 14.52 <56> 4.07 <56> 11.43 8.57 5597 2.28 0:83 
3/12/2020 11 :46 42.35 61.09 27.33 6.99 10.08 6.28 1.51 14.42 <56> 3.93 <56> 11.54 8.49 5405 2.1'8 0.59 
3/12/2020 11:47 49.07 71.35 32.22 9.39 13.65 8.58 1.57 14.54 <56> 4.00 <56> 11.33 8.59 5500 2;Z$ 0.63 
3/1212020 11:48 37.35 60.56 22.09 6.96 11.28 5.73 1.35 16.21 <56> 3.60 <56> 10.15 9.86 4953 2.1:·9 0.49 
3/12/202011:49 34.58 56.12 20.77 5.53 8.97 4.62 1.22 16.23 <56> 3.66 <56> 10.19 9.87 5030 1Jffl tui 
3/12/2020 11 : 50 30.29 49.65 18.2 4.59 7.92 3.84 1.24 16.39 <56> 3.66 <56> 10.07 9.98 5034 2.Q3 0,4$ 
3/12/2020 11:51 36.01 55.14 22.73 4.64 7.02 4.08 1.33 15.31 <56> 3.84 <56> 10.79 9.21 5288 2.04 (t51 
3/12/2020 11 :52 45.81 69.79 29.24 6.4 9.75 5.68 1.31 15.23 <56> 3.89 <56> 10.86 9.15 5347 2.00 .0.61 
3/12/2020 11: 53 37.97 58.79 23.9 5.57 8.62 4.88 1.27 15.48 <56> 3.83 <56> 10.66 9.34 5272 1.97 0,4& 

-..J 3/12/2020 11 :54 36.48 59.8 22.02 4.95 7.92 4.16 1.35 16.39 <56> 3.67 <56> 10.04 9.98 5057 2.21 uo -..J 3/12/2020 11 :55 32.54 52.81 19.92 3.94 7.92 3.36 1.22 16.23 <56> 3.73 <56> 10.18 9.87 5127 1:98 '0;4.5 0 
-+, 

N Average 38.45 59.56 24.32 6.74 10.58 5.94 1.60 10.98 9.38 5272.93 2.48 0.61 
CD 
(X) 

Flow kdscfh 5272.93 
02 %dry 9.38 
CO2 %dry 10.98 
NOx ppm dry 38.45 
NOx ppm@3% 02 59.56 

NOx lb/hr 24.32 
SO2 ppm dry 6.74 
SO2 ppm@3% 02 10.58 

SO2 lb/hr 5.94 
co ppm dry 1.60 
co ppm@3% 02 2.48 

co lb/hr 0.61 



CeDAR 1-Minute Data 

(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

3/12/2020 12: 11 38.93 60.18 24.51 5.8 8.97 5.08 1.22 15.46 <56> 3.83 <56> 10.69 9.32 5274 1.;89 0:41 

3/12/2020 12: 12 43.8 67.07 27.73 6.75 10.34 5.94 1.32 15.31 <56> 3.85 <56> 10.84 9.21 5302 U2: :tt51 

~ 3/12/2020 12:13 47.76 74.66 29.83 8.04 12.57 6.99 1.25 15.63 <56> 3.80 <56> 10.51 9.45 5232 ·1.tJ. -0,48 

0 3/12/2020 12:14 43.09 66.04 27.03 7.17 10.99 6.26 1.23 15.33 <56> 3.82 <56> 10.8 9.22 5255 t,at. 0.47 

0 3/12/2020 12: 15 43.78 66.87 28.18 8.1 12.37 7.25 1.21 15.27 <56> 3.92 <56> 10.77 9.18 5392 1._ss 0;47 

N 
)> 3/12/2020 12: 16 34.44 57.24 20.45 6.36 10.57 5.25 1.14 16.62 <56> 3.61 <56> 9.93 10.13 4973 1;99, OA1 

en 3/12/2020 12:17 40.38 62.15 26.02 6.77 10.42 6.07 1.28 15.39 <56> 3.92 <56> 10.72 9.27 5398 1.JW 0,50 

I 3/12/2020 12:18 40.43 63.37 25.22 7.31 11.46 6.34 1.29 15.67 <56> 3.80 <56> 10.58 9.48 5224 2:02 '0.49 

CJ) 
-...J 3/12/2020 12:19 47.03 71.95 29.94 9.21 14.09 8.16 1.38 15.30 <56> 3.87 <56> 10.79 9.2 5332 2.H ();53 

OJ 3/12/2020 12:20 44.76 68.71 28.69 8.88 13.63 7.92 1.34 15.35 <56> 3.90 <56> 10.75 9.24 5368 2;-00 0.$2 

-...J 3/12/2020 12:21 42.42 68.65 25.53 8.1 13.11 6.78 1.24 16.18 <56> 3.66 <56> 10.13 9.84 5041 i°~l)1 t:);45 

OJ 
CJ) 3/12/2020 12:22 38.66 62.23 23.78 7.43 11.96 6.36 1.1 16.10 <56> 3.74 <56> 10.25 9.78 5152 ,1(77 '0;41 

I 3/12/2020 12:23 33.05 53.98 20.01 6.56 10.71 5.53 1.17 16.33 <56> 3.69 <56> 10.09 9.94 5071 1~1 ··()AS 

:::a 
~ 

3/12/2020 12:24 35.17 58.29 21.56 6.47 10.72 5.52 1.06 16.57 <56> 3.73 <56> 9.92 10.1 5135 1~76 OAO 

I 3/12/2020 12:25 34.68 55.03 21.53 6.05 9.6 5.23 1.13 15.87 <56> 3.78 <56> 10.46 9.62 5201, •'i:1-9 0;-43 

c.o 3/12/2020 12:26 44.77 68.32 29.24 9.13 13.93 8.3 1.12 15.26 <56> 3.98 <56> 10.78 9.17 5471 i':11· OAS 

~ 
(J1 3/12/2020 12:27 37.95 60.17 23.64 7.45 11.81 6.46 1.03 15.85 <56> 3.79 <56> 10.42 9,61 5217 HJ3 0;$ 

3/12/2020 12:28 41.49 63.21 26.49 7.77 11.84 6,9 1.08 15.23 <56> 3.89 <56> 10.86 9.15 5347 1'.65 0.42 

3/12/2020 12:29 40.91 66.03 25.38 7.73 12.48 6.67 1.08 16.14 <56> 3.78 <56> 10.13 9.81 5197 .1.14 0,41 

3/12/2020 12:30 34.41 59.68 20.24 5.52 9.57 4.52 0.8 17.34 <56> 3.58 <56> 9.53 10.58 4928 .1.39 ·0.29 

3/12/2020 12:31 31.7 54.72 18.85 4.77 8.23 3.95 0.76 17.26 <56> 3.62 <56> 9.53 10.53 4982 1.31 C);28 

3/12/2020 12:32 36.86 60.31 23.46 4.78 7.82 4.23 0.84 16.36 <56> 3.87 <56> 10.09 9.96 5331 1.37 0,33 

3/12/2020 12:33 39.9 63.43 25.39 5.37 8.54 4.75 0.93 15.90 <56> 3.87 <56> 10.43 9.64 5330' '1A8 0;3$ 

3/12/2020 12:34 46.93 73.05 30,21 7.21 11.22 6.46 0.99 15.57 <56> 3.92 <56> 10.64 9.4 5392 '1..84' 0.$9 

3/12/2020 12:35 49.36 74.31 32.54 8.55 12.87 7.84 1.14 15.05 <56> 4.01 <56> 10.97 9.01 5522 1.7'2 0:46 

3/12/2020 12:36 49.68 75.88 32.16 9.19 14.04 8.28 1.06 15.27 <56> 3.94 <56> 10.86 9.18 5423 ·4~~ 0:42 

3/12/2020 12:37 49.24 74.76 31.23 9.48 14.39 8.37 1.11 15.18 <56> 3.86 <56> 10.93 9.11 5313 .1;69 •0;43 

3/12/2020 12:38 54.46 77.61 36.45 12.84 18.3 11.96 1.15 14.25 <56> 4.07 <56> 11.62 8.34 5606 1.64 tl.47 

-...J 3/12/2020 12:39 50.16 74.33 32.13 13.24 19.62 11.8 1.11 14.82 <56> 3.90 <56> 10.97 8.82 5366 1.64 OA3 

OJ 
0 

3/12/2020 12:40 40.97 64.73 24.32 9.09 14.36 7.51 1.07 15.80 <56> 3.61 <56> 10.29 9.57 4973 -1.89 0.39 

-t-d Average 41.91 65.57 26.39 7.70 12.02 6.76 1.12 10.51 9.50 5258.27 1.76 0.43 

OJ 
Flow kdscfh 5258.27 

02 %dry 9.50 

CO2 %dry 10.51 

NOx ppm dry 41.91 

NOx ppm@3%O2 65.57 

NOx lb/hr 26.39 

SO2 ppm dry 7,70 

SO2 ppm@3% 02 12.02 

SO2 lb/hr 6.76 

co ppm dry 1.12 

co ppm@3% 02 1.76 

co lb/hr 0.43 

I I J 1 1 1 I I 1 1 
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(Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 
(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler2) CO CO2% 1- 02% 1- kdscf/hr 1-

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 
3/12/2020 12:58 43.67 72.18 23.41 1.32 2.18 0.98 0.68 16.53 <56> 3.26 <56> 9.01 10.07 4491 1;12 
3/12/2020 12:59 43.37 78.58 22.01 1.08 1:98 0.76 0.46 18.12<56> 3.09 <56> 7.86 11.02 4251 0 .. 83 

~ 3/12/2020 13:00 40.18 78.43 19.31 0.98 1.91 0.66 0.38 19.52 <56> 2.93 <56> 7.03 11.73 4026 0.74 0.1:1 
0 3/12/2020 13:01 37.11 71.12 18.25 0.75 1.44 0.51 0.31 19.16 <56> 2.99 <56> 7.15 11.56 4119 'Q;.$$ 0.09 0 3/12/2020 13:02 34.11 66.88 16.79 0.67 1.31 0.46 0.26 19.61 <56> 3.00 <56> 6.84 11.77 4122 .0.51 o:oa N 
)> 3/12/2020 13:03 34.07 65.58 16.72 0.58 1.12 0.4 0.22 19.25 <56> 2.99 <56> 7.02 11.6 4110 0.42. 0;07 
(J) 3/12/2020 13:04 35.48 65.41 18.41 0.62 1.14 0.45 0.26 18.43 <56> 3.16 <56> 7.32 11.19 4347 0.4$ 0.08 I 3/12/2020 13:05 37.69 71.62 19.02 0.48 0.91 0.34 0.2 19.00 <56> 3.07 <56> 7.12 11.48 4228 ·o.ss 6.08 O> 
-.J 3/12/2020 13:06 58.17 126.98 27.72 0.4' 0.87 0.27 0.24 21.83 <56> 2.90 <56> 5.91 12.7 3991 (LU 0.07 CX) 3/12/2020 13:07 60.54 114.07 31 0.49 0.92 0.35 0.1 18.84 <56> 3.12 <56> 7.19 11.4 4289 0.1i 0.03' -.J 3/12/2020 13:08 66.39 135.35 33.02 0.44 0.90 0.3 0.09 20.39 <56> 3.03 <56> 6.43 12.12 4166 o:ts 0.03 OJ 
CJ) 3/12/2020 13:09 62.39 128.81 31.68 0.41 0.85 0.29 0.14 20.65 <56> 3.09 <56> 6.32 12.23 4253 ();29 0.04 I 3/12/2020 13:10 63.43 144.27 31.36 0.35 0.80 0.24 0.05 22.74 <56> 3.01 <56> 5.55 13.03 4141 OJ'J 0.0% :::0 
-f 3/12/2020 13: 11 62.76 139.38 32.11 0.4 0.89 0.28 0.02 22.21 <56> 3.11 <56> 5.63 12.84 4286 OJM 0.01 

I 3/12/2020 13:12 28.62 64.28 14.58 0.4 0.90 0.28 0.08 22.46 <56> 3.10 <56> 5.6 12.93 4267 0:18 0;02 (0 
3/12/2020 13:13 18.77 43.19 9.48 0.36 0,83 0.25 0.06 23.01 <56> 3.08 <56> 5.36 13.12 4232 ·Q'.14 0:02 .J::i.. 

0, 3/12/2020 13:14 23.28 60.04 11.63 0.28 0/72 0.19 0 25.79 <56> 3.04 <56> 4.5 13.96 4185 OJ)!) 0.00 
3/12/2020 13:15 36.01 93.55 17.95 0.25 0;$5 0.17 0 25.98 <56> 3.03 <56> 4.51 14.01 4176 .q:oo· 0;00 
3/12/2020 13:16 40.85 115.33 19.82 0.27 0.78 0.18 0 28.23 <56> 2.95 <56> 3.89 14.56 4065 Q,()O 0,00 
3/12/2020 13:17 27.95 82.29 12.9 0.23, 0.68 0.15 0 29.44 <56> 2.81 <56> 3.62 14.82 3867 ctOCJ . o.oo 
3/12/2020 13:18 26.42 75.55 12.16 0.22 0,63 0.14 0 28.59 <56> 2.80 <56> 3.71 14.64 3855 O;(JO O;OO 
3/12/202013:19 27.54 73.91 12.22 0.17 Q.48 0.1 0 26.84 <56> 2.70 <56> 3.92 14.23 3717 0.00 0:00 
3/12/2020 13:20 27.16 70.36 11.99 0.21 0:54 0.13 0 25.90 <56> 2.69 <56> 4.06 13.99 3697 0,00 0100 
3/12/2020 13:21 29.46 71.75 13.1 0.18 0.44 0.11 0 24.35 <56> 2.71 <56> 4.3 13.55 3725 .·o.oo . OJlO 
3/12/2020 13:22 30.04 72.27 13.17 0.17 0:41 0.1 0 24.06 <56> 2.67 <56> 4.35 13.46 3671 0;00 0.00 
3/12/2020 13:23 29.97 69.94 13.34 0.15 0.35 0.09 0 23.34 <56> 2.71 <56> 4.47 13.23 3727 ·o.oo 0;()() 
3/12/2020 13:24 30.54 70.72 13.42 0.23 0.53 0.14 0 23.16<56> 2.67 <56> 4.5 13.17 3680 o:.oo 0.00 
3/12/2020 13:25 29.78 69.41 12.16 0.28 0.65 0.16 0 23.31 <56> 2.49 <56> 4.47 13.22 3421 o:oo 0.00 -.J 3/12/2020 13:26 30.85 70.53 11.96 0.13 0.30 0.07 0 22.86 <56> 2.36 <56> 4.56 13.07 3246 o;oo o.oo (0 
3/12/2020 13:27 32.6 68.98 12.78 0.27 0.57 0.15 0 21.16 <56> 2.39 <56> 4.92 12.44 3284 0.00 O;OO 0 -"' Average 38.31 84.36 18.45 0.43 0.89 0.29 0.12 5.57 12.77 3987.83 0.22 0.03 (0 

co 
Flow kdscfh 3987.83 
02 % dry 12.77 
CO2 %dry 5.57 
NOx ppm dry 38.31 
NOx ppm@3% 02 84.36 

NOx lb/hr 18.45 
SO2 ppm dry 0.43 
SO2 ppm@3%O2 0.89 

SO2 lb/hr 0.29 
co ppm dry 0.12 
co ppm@3% 02 0.22 

co lb/hr 0.03 
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Method 1 

Client: Desert View Power Date: 3/12/2020 

Sample Location: Unit 1-2 Prepared By: Dave Wonderly 

.,, 
119.0 

i --
47 .. 
l 1111!' 

A B C D E F -
.... 

Point No. Sample Point Inches from nozzle 

H (in.) 119.0 -1 4.7 17.7 

W (in.) 47.0 2 14.1 27.1 

3 23.5 36.5 

Nipple length 13.0 4 32.9 45.9 -
5 42.3 55.3 

Distance between points 9.40 
~ 

Stack Area (ft/\2) 38.84 .. 

#lf6i! 

!Ill'! 
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..,,, 

Date Time 02% CO2% NOx ppm CO ppm 

3/10/2020 6:27 -0.005 0.047 0.013 0.006 11!11!!" 

3/10/2020 6:28 13.3 14.609 78.47 1.824 

3/10/2020 6:29 19.157 18.938 90.943 9.224 

3/10/2020 6:30 19.155 18.938 90.528 9.734 -
3/10/2020 6:31 I 19.158 18.934 90.546 9.75IHigh 

3/10/2020 6:32 13.104 12.21 55.286 8.195 

3/10/2020 6:33 10.522 10.597 47.702 4.853 -
3/10/2020 6:341 10.52 10.594 47.641 4.794IMid 

""'" 
3/10/2020 6:35 4.677 4.563 14.017 3.608 

3/10/2020 6:36 0 0.053 0.042 0.13 11111111' 

3/10/2020 6:37 -0.002 0.049 0.04 0.007 Zero 

3/10/2020 6:38 8.719 0.068 0.022 0.027 NO Mode Zero -
3/10/2020 6:39 20.937 0.101 80.782 0.398 -
3/10/2020 6:40 20.841 0.2261 90.6841 0.499 NO Mode High -
3/10/2020 6:41 10.497 10.564 14.549 0.25 

3/10/2020 6:42 9.233 11.2731 0.0991 0.071 NO2 Gas NO Mode 11!11111' 

3/10/2020 6:43 9.518 11.092 26.807 0.075 

3/10/2020 6:44 9.334 11.2041 43.7711 0.075 NO2 Gas NOx Mode 

3/10/2020 6:45 8.949 11.594 42.666 0.07 ~-

3/10/2020 6:46 9.861 10.687 28.948 0.072 

3/10/2020 6:47 9.716 7.049 13.776 0.119 

3/10/2020 6:48 0.046 0.085 0.401 3.045 -3/10/2020 6:491 0.029 0.066 0.362 4.757ICO Bias 

3/10/2020 6:50 0.078 0.125 17.74 4.595 -
3/10/2020 6:51 0.028 0.0561 47.4761 1.11 NOx Bias -
3/10/2020 6:52 6.673 7.723 13.598 0.271 

3/10/2020 6:531 10.518 10.5021 0.2771 0.017102 CO2 Bias 

3/10/2020 6:54 10.335 10.646 10.928 0.025 ,,,,,. 

3/10/2020 6:55 9.743 10.973 29.126 0.071 

3/10/2020 6:56 8.766 11.981 43.743 0.07 

3/10/2020 6:57 8.845 11.693 41.963 0.066 -3/10/2020 6:58 9.057 11.634 41.605 0.068 

3/10/2020 6:59 9.252 11.351 36.685 0.067 -
3/10/2020 7:00 9.293 11.243 34.877 0.065 

3/10/2020 7:01 9.505 11.252 36.721 0.062 -
3/10/2020 7:02 9.763 10.811 26.66 0.068 

3/10/2020 7:03 9.206 11.395 38.781 0.073 

3/10/2020 7:04 9.719 10.872 32.92 0.074 
I/fl'!;' 

3/10/2020 7:05 9.977 10.696 26.753 0.074 

3/10/2020 7:06 9.883 10.752 25.582 0.079 

3/10/2020 7:07 9.561 11.016 29.065 0.077 
., 

3/10/2020 7:08 9.58 11.143 30.129 0.074 

3/10/2020 7:09 9.36 11.097 31.08 0.077 

3/10/2020 7:10 9.406 11.151 36.351 0.074 -
3/10/2020 7:11 9.476 11.313 35.766 0.08 -
3/10/2020 7:12 9.096 11.346 46.001 0.078 

3/10/2020 7:13 10.414 10.048 26.209 0.085 --· 
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- 3/10/2020 7:14 10.318 10.221 32.476 0.098 
3/10/2020 7:15 10.266 10.406 31.558 0.101 - 3/10/2020 7:16 9.375 11.368 40.991 0.092 

- 3/10/2020 7:17 9.606 11.031 31.43 0.086 
3/10/2020 7:18 9.337 11.241 34.148 0.082 
3/10/2020 7:19 9.329 11.202 37.325 0.085 
3/10/2020 7:20 9.136 11.528 41.012 0.082 - 3/10/2020 7:21 8.288 12.248 54.494 0.084 - 3/10/2020 7:22 8.937 11.529 47.555 0.08 
3/10/2020 7:23 9.818 10.711 35.435 0.081 

·,;Ji 

3/10/2020 7:24 9.492 11.132 44.465 0.087 

·""' 3/10/2020 7:25 9.565 11.03 39.772 0.08 
3/10/2020 7:26 10.024 10.431 29.86 0.085 - 3/10/2020 7:27 9.703 11.03 39.031 0.096 

- 3/10/2020 7:28 9.87 10.665 29.858 0.09 
3/10/2020 7:29 9.705 10.865 33.586 0.089 - 3/10/2020 7:30 9.668 10.961 36.958 0.086 
Run 1 Average I 9.58 11.02 35.40 0.081 
3/10/2020 7:31 10.215 10.397 17.888 0.088 - 3/10/2020 7:321 10.532 10.541 0.141 0.0451 

-~ 3/10/2020 7:33 5.918 4.858 0.115 0.356 
3/10/2020 7:34 0.032 0.102 0.104 4.093 ,,_ 
3/10/2020 7:351 0.026 0.0821 0.1011 4.7641cc Bias 
3/10/2020 7:36 0.025 0.071 31.383 4.659 ,.. 
3/10/2020 7:37 0.022 0.0681 47.463 4.74 NOx Bias .... 3/10/2020 7:38 0.025 0.052 6.652 4.784ICO Span 
3/10/2020 7:391 0.004 0.05 0.063 4.267 02 CO2 NOx Zero 
3/10/2020 7:40 8.176 9.201 43.504 0.404 
3/10/2020 7:41 I 10.537 10.575 47.7371 0.011102 CO2 NOx Span, CO Zero 
3/10/2020 7:42 9.884 10.811 39.098 0.032 
3/10/2020 7:43 9.498 11.027 41.887 0.077 ..., 3/10/2020 7:44 9.58 10.938 35.813 0.079 
3/10/2020 7:45 9.189 11.325 41.183 0.08 - 3/10/2020 7:46 10.411 10.156 22.151 0.091 - 3/10/2020 7:47 10.173 10.422 26.686 0.092 
3/10/2020 7:48 9.199 11.339 41.139 0.09 - 3/10/2020 7:49 9.982 10.456 29.106 0.078 

¥!Iii 3/10/2020 7:50 10.011 10.605 36.579 0.086 
3/10/2020 7:51 9.606 10.955 35.942 0.08 
3/10/2020 7:52 9.479 11.085 40.814 0.086 

- 3/10/2020 7:53 9.843 10.677 33.714 0.077 
3/10/2020 7:54 10.032 10.469 31.253 0.088 

.~ 3/10/2020 7:55 9.82 10.797 35.573 0.086 
3/10/2020 7:56 9.574 10.875 35.567 0.083 - 3/10/2020 7:57 9.823 10.716 39.541 0.082 

'""" 3/10/2020 7:58 9.724 10.853 36.256 0.079 
3/10/2020 7:59 9.683 10.807 40.885 0.082 - 3/10/2020 8:00 9.999 10.574 36.349 0.087 
3/10/2020 8:01 9.526 10.981 42.753 0.09 

-
~ 
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3/10/2020 8:02 9.498 11.015 41.954 0.088 

3/10/2020 8:03 9.514 11.012 44.209 0.091 

3/10/2020 8:04 9.698 10.764 36.942 0.091 -
3/10/2020 8:05 9.658 10.927 37.774 0.089 

3/10/2020 8:06 9.263 11.238 43.953 0.095 

3/10/2020 8:07 9.412 11.083 37.6 0.096 • 
3/10/2020 8:08 9.379 11.192 39.12 0.108 

3/10/2020 8:09 9.527 10.907 36.83 0.102 

3/10/2020 8:10 10.357 10.118 25.852 0.103 -
3/10/2020 8:11 10.846 9.774 21.617 0.117 

3/10/2020 8:12 9.627 10.893 37.336 0.118 

3/10/2020 8:13 10.129 10.439 32.085 0.118 Jlll'i 

Run 2 Average i 9.75 10.78 35.89 0.091 

3/10/2020 8:14 9.701 9.897 10.128 0.103 -
3/10/2020 8:151 10.513 10.499 0.11 0. 046102 CO2 Bias -
3/10/2020 8:16 4.882 4.413 0.101 0.454 

3/10/2020 8:17 0.021 0.097 0.101 4.232 

3/10/2020 8:181 0.013 0.0771 0.081 4.802ICO Bias • 
3/10/2020 8:19 0.004 0.069 26.923 4.815 

3/10/2020 8:20 0.016 0.0651 47.3851 4.833INOx Bias;Co span -
3/10/2020 8:21 0.013 0.051 12.943 3.225 ,., 
3/10/2020 8:221 0.004 0.048 0.054 0. 089 02 CO2 NOx Bias; Zero 

3/10/2020 8:23 9.183 9.217 40.491 0.042ICO Zero --
3/10/2020 8:241 10.556 10.504 47.691 0.103 02 CO2 NOx Span ... 
3/10/2020 8:25 10.011 10.611 41.315 0.108 

3/10/2020 8:26 9.587 10.896 41.078 0.106 

3/10/2020 8:27 9.244 11.253 45.568 0.109 -3/10/2020 8:28 9.848 10.599 38.917 0.104 

3/10/2020 8:29 10.265 10.222 35.801 0.108 

3/10/2020 8:30 9.96 10.607 41.354 0.115 

3/10/2020 8:31 10.02 10.44 36.006 0.114 -
3/10/2020 8:32 10.032 10.509 39.173 0.119 

3/10/2020 8:33 10.001 10.429 35.549 0.112 

3/10/2020 8:34 10.329 10.189 31.908 0.12 -
3/10/2020 8:35 10.174 10.394 38.802 0.125 

3/10/2020 8:36 9.401 11.102 42.219 0.114 

3/10/2020 8:37 9.259 11.24 44.882 0.116 
IN' 

3/10/2020 8:38 8.862 11.601 47.969 0.108 

3/10/2020 8:39 8.863 11.599 50.28 0.104 

3/10/2020 8:40 9.447 11.043 42.543 0.104 ~ 

3/10/2020 8:41 9.163 11.347 42.921 0.102 -
3/10/2020 8:42 9.169 11.283 42.642 0.103 

3/10/2020 8:43 8.913 11.647 49.612 0.104 -
3/10/2020 8:44 8.786 11.608 46.552 0.099 

3/10/2020 8:45 9.763 10.692 36.103 0.099 

3/10/2020 8:46 9.594 10.962 34.446 0.108 --
3/10/2020 8:47 9.793 10.693 32.096 0.099 

3/10/2020 8:48 9.923 10.535 30.538 0.102 --
3/10/2020 8:49 9.77 10.795 36.895 0.113 -
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- 3/10/2020 8:50 10.199 10.261 26.674 0.111 
3/10/2020 8:51 10.649 9.864 21.075 0.118 - 3/10/2020 8:52 10.51 10.027 25.08 0.13 
3/10/2020 8:53 10.298 10.283 30.983 0.127 
3/10/2020 8:54 10.18 10.356 28.955 0.123 
3/10/2020 8:55 9.935 10.613 34.439 0.117 

.,. Run 3 Average i 9.73 10.77 37.70 0.111 
3/10/2020 8:56 9.736 9.738 10.219 0.101 ,..,._ 3/10/2020 8:571 10.52 10.444 0.1 0.036102 CO2 Bias 

- 3/10/2020 8:58 5.219 4.766 0.079 0.388 
3/10/2020 8:59 0.023 0.1 0.073 4.138 .,.. 3/10/2020 9:001 0.017 0.0791 0.0721 4. 781 ICO Bias 
3/10/2020 9:01 0.014 0.071 30.212 4.79 ·- 3/10/2020 9:02 0.014 0.0651 47.391 I 4.803INOx Bias, CO Span ·- 3/10/2020 9:03 0.005 0.051 8.052 4.468 

- 3/10/2020 9:041 -0.002 , 0.047 0.049 0.6 02 CO2 NOx Zero 
3/10/2020 9:05 7.066 7.956 38.599 0.017ICO Zero 
3/10/2020 9:061 10.535 10.485 47.689 0.012 02 CO2 NOx Spsan 

- 3/10/2020 9:07 10.172 10.492 36.983 0.055 
3/10/2020 9:08 9.503 10.97 35.892 0.102 
3/10/2020 9:09 9.271 11.135 39.683 0.101 
3/10/2020 9:10 9.744 10.702 37.02 0.108 ,ro.i,;, 

3/10/2020 9: 11 9.676 10.791 38.607 0.104 

""" 3/10/2020 9:12 9.983 10.501 40.082 0.11 
3/10/2020 9:13 9.707 10.786 39.095 0.105 - 3/10/2020 9:14 9.768 10.744 39.996 0.11 

- 3/10/2020 9:15 9.347 11.18 44.047 0.114 
3/10/2020 9:16 8.896 11.532 43.758 0.113 

-'.\,--4.J 

3/10/2020 9:17 8.615 11.798 51.666 0.107 
~ 

3/10/2020 9:18 9.538 10.949 42.984 0.118 
3/10/2020 9:19 9.359 11.153 43.153 0.108 

~-~ 3/10/2020 9:20 10.06 10.342 30.569 0.106 
3/10/2020 9:21 10.189 10.346 32.82 0.109 - 3/10/2020 9:22 9.98 10.537 30.662 0.111 - 3/10/2020 9:23 9.806 10.724 34.823 0.112 
3/10/2020 9:24 9.694 10.814 37.303 0.107 ,,,.. 
3/10/2020 9:25 9.524 10.944 38.96 0.109 - 3/10/2020 9:26 9.647 10.83 37.845 0.104 
3/10/2020 9:27 9.825 10.734 38.682 0.103 
3/10/2020 9:28 8.739 11.766 53.658 0.103 

""" 
3/10/2020 9:29 8.614 11.756 53.137 0.098 
3/10/2020 9:30 8.558 11.96 54.383 0.098 ,,,... 3/10/2020 9:31 9.345 11.097 39.892 0.105 

...., 3/10/2020 9:32 9.847 10.556 31.604 0.109 
3/10/2020 9:33 9.471 11.086 39.98 0.114 

'""" 3/10/2020 9:34 9.321 11.175 39.655 0.108 
3/10/2020 9:35 9.457 10.978 37.356 0.112 - 3/10/2020 9:36 10.083 10.424 30.428 0.114 
3/10/2020 9:37 9.446 11.102 39.356 0.109 

,,,,,. 

"'!ill 
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3/10/2020 9:38 9.52 10.961 40.153 0.107 

Run 4 Average I 9.50 10.98 40.05 0.111 

3/10/2020 9:39 9.367 10.041 16.052 0.105 -
3/10/2020 9:401 10.539 10.436 0.105 0.055102 CO2 Bias -
3/10/2020 9:41 4.194 3.616 0.082 0.686 

3/10/2020 9:42 0.02 0.098 0.073 4.436 .. 
3/10/2020 9:431 0.012 0.0791 0.0731 4.806Ico Bias 

3/10/2020 9:44 0.016 0.073 29.294 4.819 

3/10/2020 9:45 0.016 0.0671 47.3091 4.837INOx Bias, CO Span .. 
3/10/2020 9:46 0.006 0.053 7.321 3.014 

3/10/2020 9:471 0 0.05 0.046 0.072 02 CO2 NOx Zero 

3/10/2020 9:48 8.536 8.511 37.547 0.033ICO Zero IJlllk 

3/10/2020 9:491 10.562 10.473 47.697 0.047 02 CO2 NOx Span -
3/10/2020 9:50 . 9.322 11.351 49.777 0.098 

3/10/2020 9:51 9.241 11.272 48.143 0.1 ... 
3/10/2020 9:52 9.428 11.021 46.623 0.095 

3/10/2020 9:53 8.764 11.826 55.547 0.092 

3/10/2020 9:54 8.145 12.28 55.708 0.094 Jllflllil, 

3/10/2020 9:55 8.708 11.827 52.713 0.092 

3/10/2020 9:56 9.037 11.453 44.555 0.09 

3/10/2020 9:57 8.596 11.903 52.813 0.088 -
3/10/2020 9:58 9.204 11.323 43.187 0.087 

3/10/2020 9:59 8.724 11.882 54.687 0.092 

3/10/2020 10:00 9.319 11.184 41.326 0.091 -3/10/2020 10:01 9.722 10.88 36.787 0.086 

3/10/2020 10:02 10.186 10.379 27.158 0.09 

3/10/2020 10:03 9.676 10.903 33.064 0.097 -3/10/2020 10:04 9.821 10.812 30.407 0.097 

3/10/2020 10:05 9.738 10.875 26.709 0.09 -
3/10/2020 10:06 8.931 11.637 42.246 0.092 

3/10/2020 10:07 9.338 11.124 34.52 0.084 
_. 

3/10/2020 10:08 9.861 10.734 31.685 0.084 

3/10/2020 10:09 9.015 11.518 39.439 0.088 

3/10/2020 10:10 9.357 11.077 35.57 0.082 
lll!!f. 

3/10/2020 10:11 9.695 10.93 33.604 0.087 -
3/10/2020 10:12 9.399 11.058 33.245 0.075 

3/10/2020 10:13 8.767 11.763 44.821 0.08 -
3/10/2020 10:14 8.783 11.751 43.029 0.076 -· 
3/10/2020 10:15 8.92 11.547 41.137 0.077 

3/10/2020 10:16 9.298 11.143 35.033 0.077 -
3/10/2020 10:17 9.827 10.718 31.005 0.076 

3/10/2020 10:18 9.544 11.065 32.79 0.082 

3/10/2020 10:19 8.465 11.966 48.449 0.073 -
3/10/2020 10:20 9.428 11.037 36.014 0.072 

Run 5 Average I 9.23 11.30 40.40 0.091 -
3/10/2020 10:21 9.696 9.731 9.578 0.073 -
3/10/2020 10:221 10.514 10.44 0.116 0.032102 CO2 Bias 

3/10/2020 10:23 9.834 9.103 0.097 0.033 

3/10/2020 10:24 0.057 0.139 0.091 2.423 -
-·· 
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10:251 0.0891 0.0721 4.741 ICO Bias ,,... 3/10/2020 0.023 
3/10/2020 10:26 0.016 0.076 17.144 4.773 

,'/!IOI> 
3/10/2020 10:27 0.01 0.071 I 47.3591 4.799INox Bias, CO Span 

- 3/10/2020 10:28 0.006 0.056 13.429 3.504 
3/10/2020 10:291 -0.005 0.05 0.053 0.115 02 CO2 NOx Zero 
3/10/2020 10:30 8.352 8.348 36.811 0.012ICO Zero - 3/10/2020 10:311 10.538 10.477 47.72 0.024 02 CO2 NOx Span 
3/10/2020 10:32 9.571 10.948 40.218 0.074 ,,_ 
3/10/2020 10:33 9.662 10.883 34.317 0.074 
3/10/2020 10:34 9.371 11.071 34.597 0.079 
3/10/2020 10:35 10.27 10.232 22.576 0.088 

~ 3/10/2020 10:36 9.463 11.037 33.613 0.092 

WI 3/10/2020 10:37 9.539 10.914 30.986 0.085 
3/10/2020 10:38 10.077 10.429 23.799 0.092 - 3/10/2020 10:39 10.417 10.075 20.519 0.102 
3/10/2020 ·- 10:40 9.905 10.721 27.268 0.11 
3/10/2020 10:41 9.443 11.002 31.529 0.096 
3/10/2020 10:42 9.617 10.848 32.383 0.094 
3/10/2020 10:43 9.787 10.764 32.406 0.095 ... 
3/10/2020 10:44 8.852 11.613 43.142 0.093 

... 3/10/2020 10:45 9.358 11.145 41.477 0.092 
3/10/2020 10:46 9.199 11.322 40.113 0.095 ,,..,.. 
3/10/2020 10:47 8.742 11.657 45.323 0.089 

"""" 
3/10/2020 10:48 9.227 11.277 41.162 0.09 
3/10/2020 10:49 9.339 11.062 40.558 0.093 - 3/10/2020 10:50 10.272 10.192 23.496 0.1 
3/10/2020 10:51 10.165 

'~ 
10.319 24.673 0.106 

3/10/2020 10:52 9.924 10.606 33.117 0.107 
,,..,, 

3/10/2020 10:53 9.841 10.635 33.531 0.099 
3/10/2020 10:54 10.031 10.408 31.587 0.105 - 3/10/2020 10:55 10.583 9.914 25.571 0.116 - 3/10/2020 10:56 10.585 10.016 24.943 0.123 
3/10/2020 10:57 10.004 10.467 33.955 0.117 
3/10/2020 10:58 9.674 10.819 37.464 0.115 

- 3/10/2020 10:59 9.53 11.035 41.556 0.107 
3/10/2020 11 :00 8.992 11.403 44.946 0.112 - 3/10/2020 11 :01 9.279 11.232 47.719 0.112 

""" 
3/10/2020 11:02 8.958 11.582 50.659 0.105 
3/10/2020 11:03 9.142 11.256 46.488 0.11 
3/10/2020 11:04 9.698 10.714 39.37 0.113 
3/10/2020 11:05 10.355 

,;ji/1 
10.161 29.751 0.117 

3/10/2020 11:06 10.229 10.296 32.703 0.125 - 3/10/2020 11:07 10.199 10.364 33.273 0.132 
Run 6 Average I 9.71 10.78 35.15 0.11 I 

~ 

3/10/2020 11:08 9.286 10.096 15.49 0.116 

-- 3/10/2020 11 :091 10.537 10.413 0.105 0.071102 CO2 Bias 
3/10/2020 11 :10 4.577 4.062 0.089 0.583 
3/10/2020 11: 11 0.028 0.101 0.073 4.384 
3/10/2020 11: 121 0.025 0.0821 0.0731 4.837ICO Bias 

r:t.AAilf 

,,.. 
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3/10/2020 11:13 0.024 0.074 17.913 4.701 -
3/10/2020 11 :14 0.02 0.071 47.2521 1. 227 NOx Bias 

3/10/2020 11 :15 0.011 0.057 23.515 0.28 • 
3/10/2020 11 :161 0.001 0.049 0.047 0.055IZero 

3/10/2020 11:17 7.397 8.348 39.711 1.366 

3/10/2020 11:18 10.568 10.45 47.67 4.746 
., 

3/10/2020 11 :191 10.568 10.456 47.676 4.828ISpan -
3/10/2020 11:20 10.1 10.699 45.55 3.909 

3/10/2020 11 :21 9.375 10.974 42.611 0.295 -
3/10/2020 11:22 9.848 10.724 37.511 0.115 

3/10/2020 11:23 9.595 10.899 41.333 0.119 

3/10/2020 11:24 8.951 11.624 52.927 0.111 -
3/10/2020 11:25 8.551 11.858 56.065 0.109 -
3/10/2020 11:26 8.787 11.617 56.197 0.106 

3/10/2020 11:27 9.377 11.088 46.736 0.108 -
3/10/2020 11:28 10.043 10.406 35.905 0.111 

3/10/2020 11:29 9.855 10.691 36.424 0.116 

3/10/2020 11:30 9.923 10.618 36.432 0.114 -
3/10/2020 11 :31 9.029 11.507 52.683 0.108 

3/10/2020 11:32 9.072 11.285 46.464 0.101 

3/10/2020 11:33 9.073 11.421 53.762 0.102 -3/10/2020 11:34 8.989 11.45 50.914 0.102 

3/10/2020 11:35 9.655 10.67 42.385 0.103 

3/10/2020 11:36 10.38 10.14 31.213 0.114 

3/10/2020 11 :37 10.34 10.164 -33.917 0.11 

3/10/2020 11:38 10.308 10.144 30.096 0.112 -
3/10/2020 11:39 10.337 10.145 28.351 0.117 

3/10/2020 11:40 9.695 10.823 38.145 0.114 -
3/10/2020 11:41 9.661 10.827 40.293 0.106 

3/10/2020 11 :42 9.413 11.112 44.282 0.104 

3/10/2020 11:43 9.148 11.292 47.184 0.104 -
3/10/2020 11:44 9.255 11.201 49.197 0.1 

3/10/2020 11 :45 9.148 11.104 48.196 0.103 

3/10/2020 11:46 9.028 11.459 50.485 0.1 •· 
3/10/2020 11 :47 9.315 11.12 49.137 0.097 

_, 
3/10/2020 11:48 9.841 10.625 37.638 0.095 

3/10/2020 11:49 9.55 10.87 38.146 0.094 .... 
3/10/2020 11 :50 9.895 10.574 35.298 0.101 -
3/10/2020 11 :51 9.737 10.707 36.662 0.095 

Run 7 Average I 9.53 10.94 42.80 0.111 -
3/10/2020 11:52 10.002 10.375 29.324 0.097 

3/10/2020 11:53 9.821 9.7 -8.022 0.089 

3/10/2020 11 :541 10.507 10.438 0.09 0.039102 CO2 Bias -
3/10/2020 11 :55 3.692 3.197 0.072 0.726 

3/10/2020 11:56 0.02 0.096 0.072 4.413 

_,, 

3/10/2020 11 :571 0.016 o.08I 0.0721 4.747ICO Bias -
3/10/2020 11:58 0.007 0.073 34.326 3.801 

3/10/2020 11 :59 -0.025 0.068 47.419 0.406 NOx Bias -
3/10/2020 12:00 -0.024 0.066 47.447 0.021 CO Bias -
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.-.., 3/10/2020 12:01 -0.004 0.056 11.664 0.898 
3/10/2020 12:021 -0.001 0.051 0.042 4.505 02 CO2 NOx Zero 

~ 3/10/2020 12:03 7.468 7.134 31.027 4. 76ICO Span 

- 3/10/2020 12:041 10.521 10.478 47.579 3.316 02 CO2 NOx Span 
3/10/2020 12:05 10.134 10.665 45.507 0.157 

#"'l:-'(.._ 3/10/2020 12:06 9.658 10.657 36.764 0.088 

- 3/10/2020 12:07 10.05 10.487 34.324 0.096 
3/10/2020 12:08 9.685 10.745 41.54 0.099 

-. 3/10/2020 12:09 9.148 11.285 48.574 0.093 
-<:4 3/10/2020 12:10 9.631 10.808 42.913 0.094 

3/10/2020 12:11 9.9 10.548 35.884 0.095 

·-- 3/10/2020 12:12 9.549 10.84 40.422 0.097 
3/10/2020 12:13 9.359 11.092 44.146 0.103 ·- 3/10/2020 12:14 9.596 10.866 37.695 0.101 

~ 3/10/2020 12:15 9.416 11.054 40.678 0.1 
3/10/2020 12:16 9.302 11.159 44.18 0.091 - 3/10/2020 12:17 9.016 11.296 46.933 0.097 

""41, 3/10/2020 12:18 9.368 11.1 45.063 0.094 
3/10/2020 12:19 9.646 10.781 44.857 0.095 ·- 3/10/2020 12:20 9.921 10.542 41.68 0.101 

~ 
3/10/2020 12:21 9.783 10.623 39.476 0.101 .. 

3/10/2020 12:22 10.559 9.884 29.085 0.1 ·- 3/10/2020 12:23 10.456 10.017 29.269 0.11 
3/10/2020 12:24 10.189 10.293 33.513 0.107 

~ 

3/10/2020 12:25 10.093 10.324 37.559 0.1 - 3/10/2020 12:26 10.229 10.25 39.597 0.101 
3/10/2020 12:27 9.541 10.99 45.478 0.102 - 3/10/2020 12:28 8.621 11.793 57.433 0.097 - 3/10/2020 12:29 8.578 11.77 56.766 0.097 
3/10/2020 12:30 9.169 11.21 51.734 0.095 

'.~ 

3/10/2020 12:31 9.442 11.045 46.145 0.092 
..... 3/10/2020 12:32 8.567 11.775 56.047 0.093 

3/10/2020 12:33 9.211 11.164 49.248 0.083 
3/10/2020 12:34 9.866 10.533 41.021 0.087 

·- 3/10/2020 12:35 10.237 10.255 35.68 0.093 
3/10/2020 12:36 10.385 10.095 37.481 0.087 

... _.,,, Run 8 Average I 9.62 10.82 42.48 0.101 
....... 3/10/2020 12:37 9.913 9.585 11.073 0.092 

3/10/2020 12:381 10.5 10.424 0.093 0.034102 CO2 Bias 
3/10/2020 12:39 4.306 3.721 0.072 0.598 
3/10/2020 12:40 0.023 0.099 0.072 4.325 .,..., 

12:411 0.0821 0.0731 4.747ICO Bias 3/10/2020 0.019 
.;Jll!l 3/10/2020 12:42 0.018 0.073 30.748 4.012 

3/10/2020 12:43 0.016 0.0681 47.4681 0.584 - 3/10/2020 12:44 1.062 0.062 37.997 0.375 - 3/10/2020 12:451 -0.013 0.049 0.06 0.055IZero 
3/10/2020 12:46 7.612 8.611 42.52 1.48 ,,.... 
3/10/2020 12:47 10.526 10.49 47.678 4.668 - 3/10/2020 12:481 10.525 10.489 47.662 4.747ISpan 

-~ 

,.. 
W002AS-678786-RT-945 91 of 298 .... 



.. 
3/10/2020 12:49 10.741 9.885 73.213 3.552 

_, 
3/10/2020 12:50 10.434 10.133 53.906 0.251 

3/10/2020 12:51 10.057 10.388 40.47 0.135 -
3/10/2020 12:52 10.323 10.175 40.391 0.145 -
3/10/2020 12:53 10.344 10.066 37.814 0.147 

3/10/2020 12:54 11.253 9.306 35.02 0.144 IIJllllll', 

3/10/2020 12:55 10.367 10.066 38.868 0.154 

3/10/2020 12:56 11.495 9.01 31.401 0.153 

3/10/2020 12:57 11.592 8.936 32.842 0.158 -3/10/2020 12:58 10.868 9.643 67.562 0.153 

3/10/2020 12:59 10.997 9.47 75.326 0.138 

3/10/2020 13:00 10.514 10.079 53.878 0.144 -3/10/2020 13:01 9.834 10.562 39.465 0.158 

3/10/2020 13:02 9.347 11.115 48.667 0.143 

3/10/2020 13:03 8.533 11.885 57.209 0.128 -3/10/2020 13:04 8.541 11.897 58.999 0.118 

3/10/2020 13:05 7.499 12.989 65.479 0.121 
3/10/2020 13:06 6.697 13.742 58.196 0.567 

lflJlfi' 

3/10/2020 13:07 7.373 12.827 64.646 4.936 

3/10/2020 13:08 8.711 11.666 64.016 0.163 

3/10/2020 13:09 9.078 11.353 57.558 0.085 

3/10/2020 13:10 9.529 10.875 50.426 0.088 -
3/10/2020 13:11 10.192 10.205 38.425 0.091 -
3/10/2020 13:12 10.937 9.537 27.427 0.103 

3/10/2020 13:13 10.484 10.051 35.966 0.108 
.. 

3/10/2020 13:14 9.626 10.837 43.347 0.098 -
3/10/2020 13:15 8.056 12.427 59.029 0.095 

3/10/2020 13:16 8.898 11.474 49.975 0.108 -
3/10/2020 13:17 9.032 11.281 50.224 0.088 -
3/10/2020 13:18 9.195 11.235 55.006 0.082 

3/10/2020 13:19 8.917 11.493 59.422 0.076 -3/10/2020 13:20 8.812 11.576 60.109 0.081 

I 0.301 -Run 9 Average 9.57 10.87 49.91 

3/10/2020 13:21 9.311 9.968 16.728 0.076 -3/10/2020 13:221 10.479 10.437 0.115 0.032102 CO2 Bias 

3/10/2020 13:23 7.887 7.163 0.095 0.079 
3/10/2020 13:24 0.016 0.116 0.074 3.199 -3/10/2020 13:251 0.007 0.0851 0.0721 4.7171CO Bias -3/10/2020 13:26 0.005 0.075 17.157 4.612 

3/10/2020 13:27 0.001 0.011 47.4541 1 163 NOx Bias -3/10/2020 13:28 -0.013 0.053 7.509 0.013 

13:291 0.0051Zero -3/10/2020 -0.014 0.048 0.042 

3/10/2020 13:30 6.019 7.92 38.883 0.94 ,. 
3/10/2020 13:31 10.508 10.5 47.84 4.485 

3/10/2020 13:321 10.508 10.496 47.839 4.752ISpan -
3/10/2020 13:33 10.508 10.505 47.837 4.747 -3/10/2020 13:34 10.509 10.5 47.831 4.741 

3/10/2020 13:35 18.471 18.172 88.13 6.588 -
3/10/2020 13:36 19.131 18.832 90.549 9.627 -
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3/10/2020 13:371 19.131 18.827 90.779 9.65IHigh 

-

-

-

-

-
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FLUE GAS V&LOCITV AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 2 -------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 

BAR. PRESSURE:_?5_0_-_1.-_1 _· ____ TC READOUT ID:_1_7_-w_c_s_. --------

DP INDICATOR ID: 17-WCS TC ID: #043 1 

DP INDICAJOR TYpE:0-10" Manometer PITOT TUBE ID: #043 ,, Cp: 0.84 / 

ZERO: ____ ✓_ LEV~L: 1,/ LEAK CHECK PRE-_V ___ POST-__ ✓ __ _ 

·• 

Run#: l Ps: f-,33 -

Start: O"JOO Stop: 'J73a 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head 

Temp, °F 

inches H20 inches H20 inches H20 

5, 55,3" !.1- '3 )/ 5 1 · '3 -:SL f C, 5 .. Of<lt 3S'1, 

4, 45.9" /.3 3' $" ,,_ 4 i. 1 "3 $':) 4 ,Cf Lf ~53 

3, 36.5" 1, I 3~3 3 ,,'2"5 '3~1 3 ,.16 "35$ -

2, 27.1" /.0 'JS°:? 2 • $1 ' -:; S°'L 2 ~'l.. 5Sb .. 
1, 17.7 1. I °"?~"'L 1 C 18' 3~1 1 dG' ~s, 

5 /.3 35"7 5 i ~'L( '3 'i~ 5 'JG1 --g<; I 

4 'I / ""3S'L 4 .. g-<J s'-I~ 4 ? <;C, '3S'1.. 

3 I. o 3'5'J 3 q %~ r;J<o 3 J. 
c.,1 "35:i 

2 //l ~§Lf 2 ., ~ 1 '35'1 2 .. ~s '3S'S 

1 I, o '3 S" I 1 • 'l..1- -:SSc 1 • ~ 'i{ ~-St 

Probe Temp. Filter Temp. Heated Line Chiller Temp, 
OF oc Temp. °F oc 

1 QS',:; ?"}_; I -soc ,0-:::,,7 

2 'l~f qS"l 

~ 
-· . 7l ~I,-

.. 

;2St 
MOISTURE DATA FOR TEST RUNS ___ THROUGH _(_ 

METER ID: 17-WCS METER Yd: 0.992 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm(in) Tm (out) Timp Vacuum No, Material End Wt, Start Wt. Diff. 

'(TJ'JO &<t,G10 1,,. 5 77 ,~ 52 !Ip #1 H202 t.7( ~ 7t1r 't' 

0;':, -&}5. (/6{) t.~ ,s 71 s LI ? I,, #2 H202 rS C;Jo .'] L>A,l-f 

-07'10 LJ_t-/. 15' S 1-5 7S 71 s-; t'I' #3 Empty GCl°l. u ,60Pf ;I 1 

"Q--;>30 ll'l/3.l13 #4 Silica Gel /c..>l<.J,) cm.) 
Total Une rinse 50 

re-T tL P es eak Che ck:lJ,,o-J5 CFM /l. ·n. H. -T e k @ I I g , Post est L a C heck:(7 .t>:) -s FM --2.. "2-__ c @ __ In.Hg 

J .. A ~Ank.rrn 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 --------------PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 
BAR. PRESSURE:_'5""--0_,'L ....... ) ____ TC READOUT ID: __ 1 __ 7-....;..W......;C"""""'Sa,.__ ______ _ 
DP INDICATOR ID: 17-WCS TC ID: #043 
DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #043 { Cp: 0.84 
ZERO: V LEVEL: tJ LEAK CHECK PRE- ~/ POST- V --.--- -----

Run#: 1-, Ps: J-/3'3 

Start: {))L('; Stop: ~~\3 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point inches H20 inches H20 inches H20 

5, 55.3" fl '3Sf 5 /, 'l ~~~ 5 ·1 4 <J -;?S5 

4, 45.9" I, ~ '35~ 4 I· <J ,gS-'l, 4 ..,93 "3S( 

3, 36.5" /./) _,-q 55 3 , ~ 6 "3.5'3 3 • g{. "3~7 
2, 27.1" ,. I ~~l( 2 CZ ~5l/ 2 ~~-0 3S"s; -
1, 17,7 I. I -.rs tf 1 .~<? '55'5 1 :: (, J 3S4 

5 I. L( '3 53 5 ~~~ 35~ 5 , G-:; cS:3 

4 /, I ---S 5'v( 4 ~] $~[: 4 4' } -sS"2. 
0 

3 J., D ~S-5 3 ,,, ~-s sr1 3 ;5~ 's's~ 

2 1, l '3~-( 2 ,g~ 15"S°'~ 2 - ~ $ 3St.. 

1 /. •Q 3"~5 1 ... ~' 7-:5> 1 <C ,._;, "3 .( ( 

Probe Temp. Filter Temp. Heated Line Ch~Her Temp. 
OF oc Temp. °F oc 

1 1_5-$ 1-5g "5-0 t ~-s 
.2 ~~--3 ~Sf5 

--

~ 1]5~ 9--57 
MOISTURE DATA FOR TEST RUNS "'1-- THROUGH '1---

METER ID: 17-WCS METER Yd: 0.992 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End wt. Start Wt. Diff. 

fJJL(5 i1L/. &'J'J 1,5 ,3 7-:J s / f 'o .. #1 H202 6~1-7 ;3'-f ,Cl 
0?55 {,tf,~ 105 ~.5 7'5 7<J ~i. /Kr #2 H202 &G'2.":} Uf-3 
0~03 l)1. 7t., -z. s 1'-1 71 3"5 l <r'" #3 Empty 65(-v &St<J 
0&-1 :> t,bl. b31 #4 Silica Gel c,1-J-r ~II- 3 

Total Line rinse 50 

- • {"%.,".J F "1..,1 Pre Test Leak Check. __ ~ M @ __ in. H . P -Te t L k 9, ost s ea C heck:.{Q,;7.-,1 ~, __ CFM@ __ in. Hg 

AJiL l.41""'\t\.T'Tn 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 2 /111111!11 

PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 -
BAR. PRESSURE: 30.-z...1 TC READOUT ID: 17-WCS 
DP INDICATOR ID: 17-WCS TCID: #043 .. 
DP INDICATOR TYPE:0-10" Manometer PITOT TUBE ID: #043 Cp: 0.84 I 

ZERO: )L. LEVEL: / LEAK CHECK PRE- / POST- J 

Run#: 
j Ps: .t.33 

Start: 
,.,.-

cm-1..~ Stop: atS-< -
Velocity Head 

Temp, °F Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head Temp, °F 

Sample Point inches H20 inches H20 inches H20 
-

5, 55.3" \. ") 3S"; 5 '- I 3,;-0 5 ' 0 ~S-o 

4, 45.9" \. 1- -;s3 4 ,. I :, ~ C, 4 • Ci\ ~~'L -
3, 36.5" \ D Js1.. 3 l.o ;,5"0 3 -~ ·z_ 3S""L 
2, 27.1" \ . l J~l.. 2 , "i. jS-"l.. 2 ,~S-- 30 -1, 17,7 \. \ '!7;c...- 1 .~\ ~ ;-, 1 . h-:,.- )s"'L .. 

5 \-) ~s-, 5 ' . \ '350 5 , b lo >J.3 -
4 \. '1..- -SS-"'L 4 \.0 3\..\~ 4 

I ~1- .S5"t.. 

3 \. 0 3,5"1..- 3 \.D ~\\t 3 I cf°~ 3~\ 
2 \. \ ,s-, 2 I 't l.j 3'-\4 2 I ~c, '3.s"'L.. -
1 \' \ ~s"L-- 1 

I b'.3 3~}5 1 
I b' ~""?...-

--
Probe Temp. Filter Temp. Heated Line Chiller Temp. 

OF oc Temp. °F oc 
1 '2.5~ 1...S-~ -Z..'\~ ~- '-l ,. 
i r]_~<g !l5'i 

... - --·---------·-· -

~ ~5<:j .q.,_51 

MOISTURE DATA FOR TEST RUNS 3 THROUGH 3 -
METER ID: 17-WCS METER Yd: ____ 0. ___ 99 ___ 2 __ BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data -Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No, Material End Wt. Start Wt. Diff. 

D '{1$' bb~.oDO 'l -'? r'-\ 1-3 ~~ ID 
.. #1 H202 S;>,!>,.O ---;s:-o. 0 

ot'3.;- b1~. :s~ 7. . 'S' 16 ;'~ <";,1_ II '112 H202 6;6~ C7Lf•'-10 

oi"'-\S 0~1.710 c..5 71 15 ~ L--l ,o \' #3 Empty ~/73 C 10. 2 

oyS-s t,¢t4 5~L{ #4 Silica Gel JtJl':YG I vi U,a J 

Total Line rinse 50 

- ·t.o,~ 1..-0 st-Pre Test Leak Check. __ CFM @ __ m. Hg., Po Tes t Leak C heck: t'J,.IJ ~c. CFM 'lo @ __ in. H g 
llll!!l!t 

1,.., A t..4r\l'I.I"l~n 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WOR 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 -------"'--------------PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 
BAR. PRESSURE:_«;.__'.J_Jt_, ____ TC READOUT ID: ___ 1 __ 7-_w __ c ........ s ............... ______ _ 
DP INDICATOR ID: 17-WCS TC ID: #043 
DP INDICf)'rOR TYPE:0-10" Manometer PITOT TUBE ID: #043, Cp: 0.84 / 
ZERO:_V ____ LEVEL: ✓ LEAK CHECK PRE-_V __ ___._POST-____ ✓ __ _ 
Run#: ,l..( Ps: h'?9 

Start: <)q1)~ Stop: d(;'i{ 

Velocity Head Temp, °F Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head 

Temp, °F Sample Point inches H20 inches H20 inches H20 
5, 55.3" 1, 3 '3'5t. I 5 I, -J 3~5 5 /, 1 3S-v 
4, 45.9" I, I '3{5 4 I- I '3S k 4 4-.D -g51._ 
3, 36.5" 1~0 '35"£ 3 "g5 357 3 --~Si '7Sl 
2, 27.1" I. \ °3;5 2 ,. q C, ~ 5<zj 2 .,'6S °353 
1, 17,7 I -tz._ 7SL-/ 1 _51- '355 1 ~ bC ~ S'L/ 

5 , .. -t./ '?55 5 " g, -s ~sir 5 _ lG 3~5 
4 I. 1.. ~5~ 4 .. ~ C "$ ~/4 4 .,63 ~5& 
3 ,, t_ "35~ 3 _,~ ~ '357 3 "'57 ~)f 
2 1- .0 35"7 2 

C '?rfs -3c;5 2 ~$ "?S-'9 ,, 
1 1- I '3S-C 1 dq,l/ '!,57 1 Os~ ?S( 

Probe Temp. Filter Temp. Heated Line Chiller Temp, OF oc Temp. °F oc 
1 /J_ ~ '3 '2-s~ '3iv5· O>.J-5 
i ~ '5 :5 ~5 I ---·--- -·-

.. ----· 

~ :)~7 '15~ 

MOISTURE DATA FOR TEST RUNStk'~ THROUGH ~ ~1 IL.I 
METER ID: 17-WCS METER Yd:_~0.-'-99=2 ____ BALANCE CHECK WEIGHT: _500.0/_500 _ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No, Material End Wt. Start Wt. Diff. 

09-J<;;, '8,J.. l'J/J() :L,3 7~ '?LI <;s- /-f1i' #1 H202 ~_n--:t 7 JO.cl 
,rfft'd 7f)l:'l3 <J ?-5 7j 73 5<J /0 ,, #2 H202 (,<((; -~ ~~'-(. ( 
09~?{ 1111;0{0 --1' ':) 7'il 7"5 c/g JO~ #3 Empty &51.'-J,. &5/. 7,. 
e°l·'tJ<;{ }&,1GZ #4 Silica Gel 721. 5- c;2-.;. r 

Total Line rinse 50 
Pre-Test (eak Check:l1aJ,CFM@ rl--:; in. Hg., Post-Test Leak Check:1:0.10~ CFM@ "LQ in. Hg 

A A ti.,V"\~ITTI 
Date of las1revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 2 ------------------------
,,,,. 

PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 -
BAR. PRESSURE: 1,8Jl l TC READOUT ID: 17-WCS 

------------ -------------------------
DP INDICATOR ID: 17-WCS TC ID: #043 

DP INDICAif"OR TYPE:0-10;Manometer P1TOT TUBE ID: #043; Cp: 0.84 _ 

ZERO:_V_ LEVEL: J LEAK CHECK PRE-_r./ ___ POST-__ J __ _ 

Run#: 
145 Ps: (t-,~_:) 

Start: Oq5o Stop: 1101.<) -
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F 

Sample Point inches H20 inches H20 inches H20 
-

5, 55.3" f.l( --!, l/ b 5 fl/ '3<5;3 5 f. 1., 1 s--z... 

4, 45.9" I- 'l "5L/ 1 4 /.1.. ~~ 4 (· 0 -:J5"3 

3, 36.5" f,-D J ,r:J 3 /jcJ 5$'7 3 .9/ 5)l/ -
2, 27.1" ;.o 55/ 2 "<?t:; "=?S'S 2 ,'bl/ "S 5'5 -
1, 17.7 /. I ,g5o 1 (1 g-t.f 3~1-f 1 . &1- -:;s--.-Z 

5 /.3 ·'35'--Z.. 5 ,. l?f {i '3 s-5 5 . 1'3 35\ -
4 /. I :s$''"l 4 • C,,o "3~4 4 'GI 3~3 

3 J., 'J -.:35'1 3 ~~7 35"3, 3 .ss '3.>7., 

2 /. I 3S--o 2 .,s~ --3:51,c-/ 2 -~l -g S'C.:: -
1 J.J 6? S"o 1 ,, 10 "'? ~ s 1 ,ct~ 3>'L-

--
Probe Temp. Filter Temp. Heated Line Chiller Temp. 

OF oc Temp. °F oc 

1 /).. S' t.-/ 1-5<; ~D'3 01-l 

i ~SC <;25-3 

~ -Jiif; -1- s-1 
MOISTURE DATA FOR TEST RUNS 5 THROUGH ~ 

METER ID: 17-WCS METER Yd: 0.992 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data t9t 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

~')Q 7)..0,W 1,, .s /0 7S S""3 ?<J ,, #1 H202 'Jlx.<Z JttP:8 
/<}00 /J.9~ 17s /l. 5 11$ iS 5::> /0/' #2 H202 ~l!> '$?),0 

/,0/0 l3~ -z.ss t_,5 1-- l.:, 
,,( S-'-' VJ-» #3 Empty 'tJ() 'l, 9 t,; 0)'; t -

/<J1.,"'] 1'-/7. f6 '1s #4 Silica Gel JO~/ //J/~0 

Total Line rinse 50 

Pre-Test Leak Check:{,.,, ~s-CFM @ ,-z,-:, in. Hg., Post-Test Leak Check: L.?;--;n :scFM@ ri? in. Hg 

.ff.. A J.All.td'TD 
0S1205097 -
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 2 ----------------------PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 
BAR. PRESSURE: __ :3a __ .1,_1 ____ TC READOUT ID:_1_7-_W_C_S _______ _ 
DP INDICATOR ID: 17-WCS TC ID: #043 
DP INDICMOR TYPE:0-10i Manometer PITOT TUBE ID: #043 Cp: 0.84 / 
ZERO: _____ \/_ LEVEL: v LEAK CHECK PR-E------------✓---POST-_____,l __ 7 __ 

Run#: £ Ps: ±,~1 
Start: /'0?1 Stop: //'JJ 

Velocity Head 
Temp, °F Sample Point 

Velocity Head 
Temp, °F Sample Point 

Velocity Head 
Temp, °F Sample Point inches H20 inches H20 inches H20 

5, 55.3" I-~ '3 Lf'6 5 ,. 3 "3 S-7.. 5 L 1-- '3~3 
4, 45.9" 

/. ' <?Jl./ C, 4 , . , ,;g5J 4 (. I '35'4 
3, 36.5" /.rt 3~0 3 ,. 0 sf''-/ 3 _q~ '355 
2, 27.1" /. 0 :, ) / 2 ,C,6 ss~ 2 .~'L --:355 
1, 17.7 /. 0 ~$'" 1 1 . ~J ss--c 1 ~ b a '351-,, 

5 /, t "'5~7- 5 ,. eru "351 5 A ~r1.. > 5'.3 
4 /, '3 "'35'?. 4 .<?tz 5~3 4 J}--( ~ 5'-1 
3 1, I ~s'3 3 ic 5 SL/ 3 _55 553 
2 L f '3~"? 2 .. ~7 ss's 2 ,? s ~ -:?5L 

1 / . .() '3 .S- I 1 .. <tct ss--z, 1 .. <.: s 55--=> 

Probe Temp. Filter Temp. Heated Line Chiller Temp, 
OF oc Temp. °F oc 

1 t2. 5 I --1.S"7 '30'3 fYJ,·i 
2 1.5'L 1 s l-\ 

-1_~ 1 
- - --- ---- ·- .. -- --···----

~ "2.5LI 

MOISTURE DATA FOR TEST RUNS i THROUGH ( 

METER ID: 17-WCS METER Yd: _____ 0. _____ 99 ___ 2 _____ BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No, Material End Wt. Start Wt. Diff. 

100)7 ·747r,).J'J 1-.5 lG )"$ '51 /()~ #1 H202 852:'> 1 J.j~"L_ 

''°47 75?.,,s ?S 76 '7'-/ s, Jo..,, 112 H202 tst.f ~'-f (j·.'9 
Jo57 76{.,&HJ 1.s '17 75 c;3 /o ~ #3 Empty 6~--V-1 6~-0 
l /07 '7?f"L<J3 #4 Silica Gel ~TI-7 92..7· J-

Total Line rinse 50 
Pre-Test Leak Check:-1.a.1?,S'CFM@ 1--'J in. Hg., Post-Test Leak Check:i?.,,.y;:K CFM@ 1,,-::; in. Hg 

A A k A Ah.. TTTI 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 --------------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 
BAR. PRESSURE:_ .... 1 __ :J,_-1.-_,:_l ____ TC READOUT ID:~1 __ 7-........ W ....... C ___ S _________ _ 

DP INDICATOR ID: 17-WCS TC ID: #043 
tllllt 

DP INDICYOR TYPE:0-10" Manometer PITOT TUBE ID: #043 / Cp: 0.84 _ 

ZERO: LEVEL: '\/ LEAK CHECK PRE-_J ___ POST-_J' __ _ 

Run#: >:-~ Ps: h,~ -
Start: l{ll Stop: w;, 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F 

inches H20 inches H20 inches H20 
-

5, 55.3" /. L/ "3 S I 5 V3 .-; S-:7 5 /.1. -g::;--z. 
4, 45.9" /,,:; ~cf'L. 4 /. i- -S5'--I 4 {-2 7-;3 

3, 36.5" /, rt_ ~~3 3 J' ,() ?S'S 3 '-' CJLI -s,L/ 

2, 27.1" /. I -'f '5''1_ 2 ~1" 7st 2 .~6 ss-'5' 

1, 17.7 /. 'J ~5( 1 
! 7'1 y~'L- 1 ' G,"L 75"6 

5 I-~ -'$5'-.S 5 ~ °<3 ""353 5 ~ 1' I --is, 

4 /. I '"s>L/ 4 ,,-'61 "'3 ffL/ 4 -Ge. sSS -
3 /. ,1. -:s 55 3 , ~'5 -;:s-5 3 s, 1st 
2 /. I -g5"3 2 ~ ~l -gs·c 2 .c;~ ?-;5' 

1 /, 0 --g5""-z.._ 1 .. <3-t -zs, 1 . <;. lj $' 45''--/ 

-
Probe Temp. Filter Temp. Heated Line Chiller Temp. 

OF oc Temp. °F oc 

1 //_'5;? "1,:S'L "3,01 {}7, ~ 

i ~56 a 57 -- - --- -

~ '25 5 '1.51 

MOISTURE DATA FOR TEST RUNS , THROUGH 7 
METER ID: 17-WCS METER Yd: 0.992 BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

ftl I 77C309 1. ') /75 7C '55 1-0 I; #1 H202 10;>.S /;;<5,t, 

I /'5 I 715v '-Ito Z-5 161 77 <53 /v/1 #2 H202 ;>SS:S ~~I/ 

I /c_t I 14'-\.5 S--5"' 'LI 5 
1- °' t- ~ S'Y lo'' #3 Empty ;: If~// t!o:>S 

I Is { SC3.3i't, #4 Silica Gel /aTT5> .//'J /✓15': J 
Total Line rinse 50 

- • /),(J{) 'L"':J - _,x;s ;-::;, 

Pre Test Leak Check.~CFM@ __ m. Hg., Post Test Leak Check._O __ CFM @_'"1."--_m. Hg 

AA t..tr\~lTTI 

Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit- 2 -----------------------PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 
BAR. PRESSURE:_~ ___ o_.1-_I ____ TC READOUT ID:_1_7-_W_C ____ S _________ _ 
DP INDICATOR ID: 17-WCS TC ID: #043 
DP INDICAlOR TYPE:0-10" Manometer PITOT TUBE ID: ____ #04~3 ___ Cp: 0.84 / 
ZERO:_/\/_ LEVEL: ✓ LEAK CHECK PRE- V POST-_J __ _ 

Run#: ~s~ Ps: J--, -3 "3, 

Start: lVb Stop: (L~b 

Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head 

Temp, °F Sample Point 
Velocity Head 

Temp, °F inches H20 inches H20 inches H20 
5, 55.3" l. 'l. :>Sr-~ 5 \" 'L 3~"'L 5 

\. ' 3s-\t 
4, 45.9" \.1- ~ <;1.. 4 \-'~ 1>5"'~ 4 l- C> ~ .s--11 
3, 36.5" \. I ~ S-1.-. 3 \. \ >5'1.i 3 

I~ L ~~-b 
2, 27.1" \-0 3~7 2 " '1 '-i ~§'7 2 

' <;<$(' :3.s"'i 1, 17.7 ' -l 3,0 1 ,~L 3 _>"L 1 ,bb i~s 

5 \ ~ 3-s~ 5 . '\1- '!> s3 5 \ "l"'.7- 3.S-r 
4 1- 1- ';~? 4 ' 'i(S""° :!>;"L 4 -b~ 3.S'S 
3 \ . I 17,,;-11 3 . ff 'i }S-i 3 .S-L. 3SS-
2 \. 0 ~)5 2 ,¥S- 3f"S ... 2 • '--\ Cf 3S~ 
1 \. \ 3S-'L--- 1 -~~ 3S-f"' 1 .s-~ ;s3 

Probe Temp. Filter Temp. Heated Line Chiller Temp. OF oc Temp. °F oc 
1 /J_<;L I 1..<S6 "3ot-\ 17:).5 
i 1. 5" '6 1.-- 5"1..... 

. ·-J 
MOISTURE DATA FOR TEST RUNS cg THROUGH <t" 

METER ID: 17-WCS METER Yd:---.-___ 0._99 __ 2 __ 8ALANCE CHECK WEIGHT: _500.0/_500_ 
Dry Gas Meter lmpinger Data 

Time Vofume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 
\? Ob tgo4,500 1.< '11 7-1 s3 f,Y· #1 H202 ~~ ;'1,S'-.:>"° 
1ilb ~~,1 \ '> ~.s -fSr 1-b L\' 1-<J ,,, '112 H202 ~<50~ &tr&°'• 7 
ltlb 1(l. "l..., ¥\0 1... 5 +-" 1-h ~h kT' #3 Empty ~<2? ~SI-J 
)1,% ~3\ .'13'\ #4 Silica Gel 9t/0,0 '9J7,7 

Total Line rinse 50 
- -:, - ,,J'J<;. Pre Test Leak Check.t~~CFM@ _-i __ m. Hg., Post Test Leak Check._t_? __ CFM@ Z& m. Hg 

.A A. A. Ar\~ T'TTI 
Date of last revision 2/10/2017 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit - 2 ---------------
PERFORMED BY: Patrick Whitman TEST DATE: 3/10/2020 

BAR. PRESSURE:_:3 __ 0 ._'1_\ ____ TC READOUT ID:_1_7-_W_C ___ S _______ _ 

DP INDICA1;OR ID: 17-WCS TC ID: #043 

DP INDICloR TYPE:0-10" anometer PITOTTUBE ID: #043 / Cp: 0.84 

ZERO: LEVEL: LEAK CHECK PRE-__,_;J ____ POST-__ ✓ __ _ 

Run#: ~ Ps: [, '7~ 

Start: ·11.. f_O Stop: ) ',2'"1--""' 

Sample Point 
Velocity Head Temp, °F Sample Point 

Velocity Head Temp, °F Sample Point 
Velocity Head Temp, °F 

inches H20 inches H20 inches H20 

5, 55.3" \. L ) S"~ 5 \.L -;~~ 5 \. ·z... 3~ 

4, 45.9" \ 3 3S-~ 4 L "2- 350 4 \. o ~S-l 

3, 36.5" \. 0 '.>S-'2.- 3 
\. ' 3~4 3 ,°ti} :.sstJ 

2, 27.1" \. \ ;..5" \ 2 '~ \.\ '?, ~3 2 . Y4 :3S) 

1, 17,7 \. \) '55"1..-- 1 • 5(L JS-~ 1 . '17> :s~::, 

5 \. ') 3~~ 5 '-o 3~-b 5 . 1-- L 35£. 

4 \ , \ 3§3 4 '$< l-, 3S-, 4 ,bY ~,+-
3 

\ I 'Z-- 35"\ 3 ',{ '1.- 3~'i 3 .~3 3» 
2 \ . '1,-. 5f-Z. 2 . 'i(1--- 3(3 2 •5"') 3~ 

1 \ I 0 15"1 1 . 'i{', J~--, 1 .5?- 35"'4 

Probe Temp. Filter Temp. Heated Line Chiller Temp. 
OF oc Temp. °F oc 

1 'J.-5?; ~5i( "'° .s --:)Q, s 

.2 l.5'b .. f't.--
~ 7.5.._ is7i 

MOISTURE DATA FOR TEST RUNS C, THROUGH ~ 

METER ID: 17-WCS METER Yd:_~0-;..;;;;..99~2 ____ BALANCE CHECK WEIGHT: _500.0/_500_ 

Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) Timp Vacuum No. Material End Wt. Start Wt. Diff. 

\1.S-0 'if:;,.t 00 ?-.- s /'6 7-l ~'$ f-0 ··~ #1 H202 ik•fl-~ !9>&ad 
\~O ~tri.o3, ,z._s +l- ""fl\ .so l-O· #2 H202 0Ps}> ~Z;:?~ 

\)lO YS"0·'\11< ---t•S 1q 1-z._ ~,._ 1-? 'r #3 Empty t o7--"5 'a0~.6 

1)t0 '(<;\. "".\-\ 
#4 Silica Gel lo4'-f} ;MY.'/ 

Total Line rinse 50 

Pre-Test Leak Check:{1--~FM@ 1,-:> in. Hg., Post-Test Leak Check: t".t:Jo~ CFM@ ""L, in. Hg 

,(..., A l A r\ t... I T n 
Date of last revision 2/10/2017 

W002AS-678786-RT-945 
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SULFATE TITRATION 

Project# ---------C Ii en t /Location _CJ_.....,._,..,..)/ ..... Q_ ___ _ 
Sample Location_:[_J __ n_,_ ·· / _tQ __ _ 

Tltrant Used 0.01 N BaCl2 

Sample Total Vol Test 
Vremn Vevap Number Description (ml) (TV) 

Blank (Vb): 20 ml 3" H2O2 + 80 ml 
IPA 
Blank (Vb): 20 ml DI H2O + 80 ml 
IPA 
Standardization: 15 ml DI H20 + 5 
ml 0.0200 N H;z5O4 + 80 ml lPJ\ _ 
Audit Sample: 5 ml 1000 ppm S04 + 
15 DI H20 + 80 ml IPA 

/-f:Xx .JJ'1Glo! //~•- - -

~GI/ 5;·_~··- 1·-_ -,-

6;2S0c l 

60< -C0~L 39:;J - /I - --- -.--r--
.·.• .. :·· ,·.-

1/-[4 i;cJJ ~·--
'-~-i;GJ/ 3!>~:_ 

(/ 

6-r~ x:;LJ/ so!> 

!>~-~CL.I I/ZS 

S-!»;c i;;_Gil l/3') 

Cf-~-~cJj {;68 
fl 

Aliquot Vol 
(ml) (Va) 

~__fl 

~ 

5JJ 
5-_fl 
o£)...f/ 

cx0J/ 
_fl 

pof 
~_JJ 
o<l/_j) 

kxCl_f 

d)-t/ 

7J./ 

Sample Date 
Analysis Date 

Analyst Initials 

Tl1:rant 
X-BlankVol , Volume 

(ml) (vt) 
(ml) 

0,05 o,os 
0,05 
0,0t:/ o.os rJ,bt:::' 

/0,3~ J0,.33 
/0.-38 
/(}J/0 /OJ-5' /0,39 
/,.,..;;?d /. 19 /,,;;?& 
~9t/ 
/,9'S /, 90 
J,~ 3: I// 3j C/C::> 
3,9'g 

3✓ V~ 3.4"9 
d,~g c✓.C,S 
~t>c:;? 
0,9t/ O,g& 
L) 9,,.:;; 

do g,y ~'SJ c:5?.~ 
J./t/ 3.1/ r?/~ 
, -S:3!> 3,,5/ 
-3.35 

Comments mg/Sample 

UtR. ~Jr~ 
. ..,. ~ A 

u 62_ rcCc ~~w // N = ( .02 Va) t ~ 

N= o. CJ6 9680S 
/ 

L./' 1 'l> ~-✓--S, 6 :9 6 I a % recovery 

mg H2SO4 • 2H2O = (Vt-Vbl) (N) {67) ffV/Vevap) (Vrea,r/Va) 

Method of Sample Prep/ Analysis Notes 

D51580127 
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I l _,J 1-Mirrl,~ ~ L l I t I l I l 
(Boiler 2) NOx 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx 
Timestamp ppm 1-Min Min lb/hr 1-Min Avg 

3/10/2020 7:01 38.93 62.11 24.56 
3/10/2020 7:02 32.58 50.4 21 

~ 3/10/2020 7:03 37.67 60.47 23.52 

0 3/10/2020 7:04 35.91 57.34 22.91 
0 3/10/2020 7:05 29.21 48.01 18.15 
N 3/10/2020 7:06 30.38 47.87 19.66 
► 3/10/2020 7:07 30.05 48.33 19.03 (J) 

I 3/10/2020 7:08 32.79 51.31 21.27 
0) 3/10/2020 7:09 36.75 56.76 24.14 
-...J 

3/10/2020 7:10 34.85 56.35 21.51 CX) 
-...J 3/10/2020 7:11 47.31 68.96 32.56 
CX) 3/10/2020 7: 12 42.45 71.21 25.8 0) 

3/10/2020 7:13 25.56 43.57 15.51 I 

:::0 3/10/2020 7:14 36.14 62.68 21.76 
-I 3/10/2020 7:15 36.24 57.61 23.35 I 
(0 3/10/2020 7:16 41.02 65.15 26.42 
.i::i,. 

3/10/2020 7:17 35.01 54.02 23.07 0, 
3/10/2020 7:18 35.57 55.66 22.84 
3/10/2020 7:19 42.81 66.06 27.61 
3/10/2020 7:20 48.67 69.64 33.45 
3/10/2020 7:21 53.29 80.43 34.29 
3/10/2020 7:22 48.75 75.68 30.93 
3/10/2020 7:23 39.33 63.71 24.02 
3/10/2020 7:24 46.79 71.4 30.56 
3/10/2020 7:25 40.4 65.68 25.12 
3/10/2020 7:26 31.26 52.15 18.84 
3/10/2020 7:27 42.8 67.68 27.57 
3/10/2020 7:28 32.59 53.08 20.31 

~ 3/10/2020 7:29 34.78 55.84 21.9 
~ 

w 3/10/2020 7:30 39.17 62.77 24.93 

0 -N Average 
(0 

37.97 60.06 24.22 
CX) 

Flow kdscfh 5329.60 
02 % dry 9.61 
CO2 %dry 11.18 
NOx ppm dry 37.97 
NOx ppm@3%O2 60.06 

NOx lb/hr 24.22 
SO2 ppm dry 4.43 
SO2 ppm@3%O2 6.97 

SO2 lb/hr 3.94 
co ppm dry 2.20 
co ppm@3% 02 3.48 

co lb/hr 0.85 

I l I I l t I j I I 
(Boiler 2) SO2 (Boiler 2) (Boiler 2) CO 

(Boiler 2) SO2 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm @3% 02 1 
ppm 1-Min Min lb/hr 1-Min Avg Min Min 

1.11 1.n 0.97 2.4 15.95 <56> 
0.98 · 1.52 0.88 2.39 15.47 <56> 
1.18 1.$9 1.03 2.43 16.05 <56> 
1.03. U4 0.91 2.46 15.97 <56> 
0.94 1.55 0.81 2.24 16.44 <56> 
0.88 1.39 0.79 2.35 15.76 <56> 

1.2 ·,1.93 1.06 2.37 16.08 <56> 
1.35 2:11 1.22 2.4 15.65 <56> 
1.99. 3\07 1.82 2.3 15.44 <56> 
3.06 4.95 2.63 2.31 16.17 <56> 
4.25, ·UO 4.07 2.44 14.58 <56> 
4.94 :8:29 4.18 2.31 16.78 <56> 
2.68·· 4;57 2.26 2.17 17.05 <56> 
3.05 5;29 2.56 2.1717.34<56> 
3.29 .5;23' 2.95 2.23 15.90 <56> 
5.32 8.45 4.77 2.19 15.88 <56> 

4.2 ·•·• 3.85 2.15 15.43 <56> 
4.38 6.85 3.91 2.17 15.65 <56> 

5.4 8.33 4.85 2.16 15.43 <56> 
9.55 13.66 9.13 2.26 14.31 <56> 

11.76 17.75 10.53 2.11 15.09 <56> 
8.64 13.41 7.63 2.09 15.52 <56> 
6.36 10.3 5.4 1.93 16.20 <56> 

8.3 12.67 7.54 2.04 15.26 <56> 
7.49 12.18 6.48 1.96 16.26 <56> 
5.05 8.42 4.23 1.98 16.68 <56> 
7.16 11.32 6.42 2.07 15.81 <56> 
5.31 8.65 4.6 1.98 16.29 <56> 
5.21 8.36 4.57 1.97 16.05 <56> 
6.8 10.9 6.02 1.83 16.03 <56> 

4.43 6.97 3.94 2.20 

I I I 
(Boiler 2) 

(Boiler 2) CO CO2% 1-
lb/hr 1-Min 
3.84 <56> 
3.92 <56> 
3.80 <56> 
3.88 <56> 
3.78 <56> 
3.94 <56> 
3.86 <56> 
3.95 <56> 
4.00 <56> 
3.76 <56> 
4.19<56> 
3.70 <56> 
3.69 <56> 
3.67 <56> 
3.92 <56> 
3.92 <56> 
4.01 <56> 
3.91 <56> 
3.93 <56> 
4.18 <56> 
3.92 <56> 
3.86 <56> 
3.72 <56> 
3.98 <56> 
3.78 <56> 
3.67 <56> 
3.92 <56> 
3.79 <56> 
3.83 <56> 
3.87 <56> 

Min 
11.15 
11.52 
11.08 
11.16 
10.84 
11.32 
11.05 
11.37 
11.47 
10.99 
12.11 
10.48 
10.48 
10.21 
11.18 
11.13 
11.48 
11.33 
11.45 
12.38 
11.69 
11.35 
10.95 
11.62 
10.87 
10.66 
11.18 

10.9 
11.06 
11.01 

11.18 

I I I 
(Boiler 2) Stack Flow 
02% 1- kdscf/hr 1-
Min Min 

9.68 
9.33 
9.75 
9.69 

10.01 
9.54 
9.77 
9.46 
9.31 
9.83 
8.62 

10.23 
10.4 

10.58 
9.64 
9.63 

9.3 
9.46 

9.3 
8.39 
9.04 
9.37 
9.85 
9.17 
9.89 

10.17 
9.58 
9.91 
9.75 
9.73 

9.61 5329.60 

I ) 

3.48 0.85 
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CeDAR 1-Minute Data 

(Boiler 2) NOx 

Timestamp ppm 1-Min 

3/10/2020 7:44 41.47 

3/10/2020 7:45 37.44 

3/10/2020 7:46 25.82 

3/10/2020 7:47 32.16 

3/10/2020 7:48 42.13 

3/10/2020 7:49 30.88 

3/10/2020 7:50 40.24 

3/10/2020 7:51 41.63 

3/10/2020 7:52 40.87 

3/10/2020 7:53 37.19 

3/10/2020 7:54 32.99 

3/10/2020 7:55 38.64 

3/10/2020 7:56 37.79 

3/10/2020 7:57 44.3 

3/10/2020 7:58 39.73 

3/10/2020 7:59 42.11 

3/10/2020 8:00 41.72 

3/10/2020 8:01 42.62 

3/10/2020 8:02 47.13 

3/10/2020 8:03 48.84 

3/10/2020 8:04 36.61 

3/10/2020 8:05 42.63 

3/10/2020 8:06 44.81 

3/10/2020 8:07 39.72 

3/10/2020 8:08 43.83 

3/10/2020 8:09 37.92 

3/10/2020 8:10 23.99 

3/10/2020 8: 11 29.94 

3/10/2020 8:12 36.7 

3/10/2020 8:13 38.01 

Average 38.66 

Flow kdscfh 

02 % dry 

CO2 % dry 

NOx ppm dry 

NOx ppm@3% 02 

NOx lb/hr 

SO2 ppm dry 

SO2 ppm@3%O2 

SO2 lb/hr 

co ppm dry 
co ppm@3% 02 

co lb/hr 

f I I I 

(Boiler 2) NOx 
ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 

Min lb/hr 1-Min Avg ppm 1-Min 

64.49 26.57 6.2 

61.71 23.22 6.84 

42.83 16.11 4.54 

52.43 19.97 5.61 

65.86 27.76 7.64 

53.05 18.52 5.76 

64.72 25.55 6.6 

65.19 26.86 7.34 

64.68 26.32 7.8 

60.46 23.39 6.57 

55.09 20.25 6.02 

61.87 24.67 6.74 

61.89 23.5 7.47 

70.24 28.51 8.04 

63.33 25.44 7.57 

69.41 26.3 7.86 

67.52 26.25 7.17 

67.57 27.45 8.15 

73.42 30.45 9.47 

76.75 31.31 10.26 

60.45 22.18 9.36 

65.95 27.48 11.01 

69.69 28.57 12.48 

63.2 24.58 10.73 

67.46 27.91 12.46 

62.44 23.11 10.65 

43.38 13.84 6.98 

49.26 18.61 6.97 

60.44 22.95 9.54 

62.08 23.74 8.88 

62.23 24.38 8.09 

5266.27 
9.81 

10.97 
38.66 
62.23 

24.38 
8.09 

13.03 

7.09 
1.91 
3.08 

0.73 

I I I J I 

(Boiler 2) SO2 (Boiler 2) (Boiler 2) CO 

ppm@3% 02 1- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO 

Min lb/hr 1-Min Avg Min Min lb/hr 1-Min 

9.64 5.53 1.89 15.55 <56> 3.90 <56> 

11.27 5.9 1.88 16.48 <56> 3.78 <56> 

1.53 3.94 1.92 16.59 <56> 3.80 <56> 

9.15 4.85 1.86 16.30 <56> 3.78 <56> 

11.94 7 1.92 15.63 <56> 4.01 <56> 

9.89 4.81 1.83 17.18 <56> 3.65 <56> 

10.61 5.83 1.99 16.08 <56> 3.87 <56> 

11.49 6.59 1.99 15.66 <56> 3.93 <56> 

12.34 6.99 1.86 15.83 <56> 3.92 <56> 

10.68 5.75 1.92 16.26 <56> 3.83 <56> 

10.05 5.14 1.89 16.70 <56> 3.74 <56> 

10.79 5.99 1.88 16.01 <56> 3.89 <56> 

12.23 6.46 1.77 16.38 <56> 3.78 <56> 

12.75 7.2 1.93 15.85 <56> 3.92 <56> 

12.07 6.74 1.87 15.94 <56> 3.90 <56> 

12.96 6.83 1.86 16.48 <56> 3.80 <56> 

11.6 6.28 1.75 16.18 <56> 3.83 <56> 

12.92 7.3 1.94 15.85 <56> 3.92 <56> 

14.75 8.51 1.98 15.58 <56> 3.93 <56> 

16.12 9.15 1.94 15.72 <56> 3.90 <56> 

15.46 7.89 1.89 16.51 <56> 3.69 <56> 

17.03 9.88 1.95 15.47 <56> 3.92 <56> 

19.41 11.07 1.93 15.55 <56> 3.88 <56> 

17.07 9.24 1.94 15.91 <56> 3.77 <56> 

19.18 11.04 2.05 15.39 <56> 3.88 <56> 

17.54 9.03 2 16.47 <56> 3.71 <56> 

12.62 5.6 1.83 18.08 <56> 3.51 <56> 

11.47 6.03 1.86 16.45 <56> 3.78 <56> 

15.71 8.3 1.98 16.47 <56> 3.81 <56> 

14.5 7.72 1.93 16.33 <56> 3.80 <56> 

13.03 7.09 1.91 

I I t I I I I 

(Boiler 2) (Boiler 2) Stack Flow 
CO2% 1- 02% 1- kdscf/hr 1-

Min Min Min 
11.4 9.39 
10.7 10.04 

10.74 10.11 
10.91 9.92 

11.3 9.45 
10.33 10.48 
11.01 9.77 

11.3 9.47 

5366 .. t>:~-: ~74 

~!:If i .:-ii 
11.18 9.59 
10.89 9.89 ;~:: :··::f}~:= . _-. ::,,:'.;! 
10.65 10.18 
11.08 9.72 
10.79 9.97 

;5321:0~81/:\:~i __ i_:~i_:_~-; ___ /. -:'":t:. 
~ <o;ts7 

11.16 9.61 5390 a.be· · ·&.7'1$ 
11.12 9.67 
10.73 10.04 
10.96 9.84 
11.19 9.61 
11.34 9.41 
11.25 9.51 

5363 ::~.-.-·. · .oa, 

[~'\'.ji ;§ 
5369 . ,/3,l)S.' •,O_i:7$ 

10.75 10.06 5075 3, 1! . Ot1l'O 
11.45 9.33 
11.37 9.39 

5400 . '3~ - ,, 0;1J 
5340 3:00: . (}.75 

11.11 9.65 5183 i:09 -Oit3 
11.49 9.27 5333 3.16 0,7-t 
10.73 10.03 
9.84 11 

5104 - 3;29 0.74 
4831 a.if tttM 

10.81 10.02 5207 '. "-3:06. ·0.70 
10.76 10.03 5239 ''.3i2$ .-· tt75 
10.87 9.94 5232 3:15 0:13 

10.97 9.81 5266.27 3.08 0.73 

I I I I I I 1 
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(Boiler 2) NOx 
Timestamp ppm 1-Min 

3/10/2020 8'.26 45.56 
3/10/2020 8:27 47.83 
3/10/2020 8:28 39.54 
3/10/2020 8:29 38.5 
3/10/2020 8:30 43.77 
3/10/2020 8:31 36.97 
3/10/2020 8:32 44.46 
3/10/2020 8:33 37.27 
3/10/2020 8:34 34.96 
3/10/2020 8:35 43.04 
3/10/2020 8:36 45.22 
3/10/2020 8:37 49.95 
3/10/2020 8:38 48.93 
3/10/2020 8:39 52.96 
3/10/2020 8:40 45.53 
3/10/2020 8:41 47.46 
3/10/2020 8:42 43.38 
3/10/2020 8:43 56.07 
3/10/2020 8:44 46.68 
3/10/2020 8:45 37.43 
3/10/2020 8:46 37.01 
3/10/2020 8:47 34.56 
3/10/2020 8:48 35.21 
3/10/2020 8:49 35.52 
3/10/2020 8:50 28.29 
3/10/2020 8:51 23.01 
3/10/2020 8:52 28.71 
3/10/2020 8:53 34.63 
3/10/2020 8:54 32.11 
3/10/2020 8:55 36.36 

Average 40.36 

Flow kdscfh 
02 % dry 
CO2 % dry 
NOx ppm dry 
NOx ppm@3% 02 

NOx lb/hr 
SO2 ppm dry 
SO2 ppm@3%O2 

SO2 lb/hr 
co ppm dry 
co ppm@3%O2 

co lb/hr 

t j I I J I t 
(Boiler 2) NOx 
ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 
Min lb/hr 1-Min Avg ppm 1-Min 

71.73 28.88 12.47 
74.9 30.92 13.04 

66.46 24.12 9.46 
64.95 23.37 8.47 
71.55 27.58 10.5 
61.73 22.71 8.79 
71.44 28.46 9.97 
62.94 ·22.92 8.1 
59.88 21.29 7.42 
68.97 27.59 10.11 
69.78 29.71 12.35 
74.63 33.38 15.71 
73.66 31.74 17.21 
80.47 34.4 18.96 
70.44 28.59 14.94 
71.87 30.8 15.47 
66.82 27.18 14.68 
82.06 36.86 20.42 
71.91 29.69 16 
61.24 22.29 11.47 
58.27 23.37 11.48 
56.44 21.19 10.64 
57.51 21.64 10.27 
58.87 21.75 10.26 

48.6 17.11 7.6 
40.54 13.73 5.62 
48.53 17.77 5.92 
57.72 21.76 7.25 
53.22 20.13 6.83 
60.71 22.51 7.7 

64.59 25.45 11.30 

5257.13 
9.78 

11.03 
40.36 
64.59 

25.45 
11.30 
17.96 

9.94 
1.97 
3.17 

0.75 

I I I I I I t I I I i 
(Boiler 2) SO2 (Boiler 2) (Boiler2) CO 
ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO 
Min lb/hr 1-Min Avg Min Min lb/hr 1-Min 

19.63 11 1.96 15.74 <56> 3.86 <56> 
20.42 11.73 2.09 15.66 <56> 3.93 <56> 

15.9 8.03 1.97 16.81 <56> 3.71 <56> 
14.29 7.15 1.91 16.87 <56> 3.69 <56> 
17.16 9.2 1.92 16.35 <56> 3.83 <56> 
14.68 7.51 1.93 16.70 <56> 3.74 <56> 
16.02 8.88 2.02 16.07 <56> 3.90 <56> 
13.68 6.93 1.97 16.89 <56> 3.74 <56> 
12.71 6.29 2.01 17.13 <56> 3.71 <56> 

16.2 9.02 1.96 16.03 <56> 3.90 <56> 
19.06 11.29 2.09 15.43 <56> 4.00 <56> 
23.47 14.61 2.14 14.94<56> 4.07 <56> 
25.91 15.53 2.03 15.05 <56> 3.95 <56> 
28.81 17.13 2. 1 15.20 <56> 3.95 <56> 
23.11 13.05 2.14 15.47 <56> 3.82 <56> 
23.43 13.97 2.24 15.14 <56> 3.95 <56> 
22.61 12.8 2.11 15.40 <56> 3.81 <56> 
29.89 18.68 2.07 14.64 <56> 4.00 <56> 
24.65 14.16 2.08 15.40 <56> 3.87 <56> 
18.77 9.51 2.05 16.36 <56> 3.63 <56> 
18.07 10.09 2.01 15.74 <56> 3.84 <56> 
17.38 9.08 1.87 16.33 <56> 3.73 <56> 
16.77 8.78 1.91 16.33 <56> 3.74 <56> 
17.01 8.74 1.88 16.57 <56> 3.73 <56> 
13.06 6.39 1.86 17.18 <56> 3.68 <56> 

9.9 4.67 1.72 17.62 <56> 3.63 <56> 
10.01 5.1 1.75 16.90 <56> 3.77 <56> 
12.08 6.34 1.8 16.67 <56> 3.82 <56> 
11.32 5.96 1.75 16.57 <56> 3.82 <56> 
12.86 6.63 1.82 16.70 <56> 3.77 <56> 

17.96 9.94 1.97 

' I 
(Boiler 2) (Boiler 2) 
CO2% 1- 02% 1-

I I 
Stack Flow 
kdscf/hr 1-

l j 

Min 
11.25 
11.27 
10.55 
10.55 
10.86 
10.62 
11.04 

Min Min 
9.53 5310 ;_3,09 

10.5 
10.37 

9.47 
10.25 
10.29 
9.95 

10.18 
9.76 
10.3 

10.45 
9.73 

5414 S:t;t1' · 

:~~~ .< ; J~i; 
5277 ?t:4~< 

!, ),I); 

l 

)0.7'6 
:/~();82 
•{/2:0;13 

: ~;E)tf:1 
· "0..14 

··lI1i 
.·O:~f -. ,ro~1•-

·, ::·:;;t1:7 .. 
•c':'(114 

11.1 
11.48 
11.83 
11.74 
11.61 
11.47 
11.68 
11.52 
12.07 
11.48 
10.89 
11.26 
10.87 
10.91 
10.72 
10.36 
10.14 
10.56 
10.68 
10.76 
10.67 

9.3 
8.92 
9.01 
9.12 
9.33 
9.08 
9.28 
8.67 
9.28 
9.96 
9.53 
9.94 
9.94 
10.1 

~··,:,If 
4989 · ,.3,35 

·,:oit7 
.. ,·.:.l>;$0 
.·'°'(Ji"~, 
··:;tt~ 

···;5 
4.81 
·(>s1-4 
>cirr 
ll10 
0:11 

11.03 

10.48 
10.74 
10.31 
10.16 

10.1 
10.18 

9.78 

5290 : '3>ft 
5135 · 3:.-
5147 3;1.2. 
5128 ,.:4/t:2 
5065 a:-Jo-
4999 ·3;t)8 
5184 • )it'ie 
5262 $'.00 
5251 ,' 2.90 
5186 .;3?04 

5257.13 3.17 

,&~70 
. O.t\8 
.n,;ei 

·CMS 
t):'$8 
0.67 

·o.69 

0.75 



CeDAR 1-Minute Data 

(Boiler 2) NOx 

(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min 

3/10/2020 9:09 40.83 65.08 25.72 11.58 

3/10/2020 9: 10 40.69 65.26 25.57 11.06 

~ 
3/10/2020 9:11 40.29 66.23 24.79 10.1 

3/10/2020 9:12 44.84 71.99 28.25 11.95 

0 3/10/2020 9:13 41.06 66.27 25.77 11.21 
0 
I\.) 3/10/2020 9:14 42 67.31 26.28 11.84 

)> 3/10/2020 9:15 48.07 71.88 32 15.1 

en 3/10/2020 9:16 49.27 72.95 32.21 16.5 
I 
0) 3/10/2020 9:17 52.28 80.12 33.27 19.32 

--..J 3/10/2020 9:18 46 71.41 28.95 14.29 
(X) 

3/10/2020 9: 19 42.06 67.4 26.13 12.48 
--..J 
(X) 3/10/2020 9:20 33.73 57.07 20.19 8.94 

0) 3/10/2020 9:21 32.84 54.94 19.87 7.96 
I 

:::0 3/10/2020 9:22 35.47 56.99 22.37 8.41 

--i 3/10/2020 9:23 38.65 63.07 23.96 9.49 
I 

3/10/2020 9:24 38.51 61.11 24.55 9.36 
(0 
,J:).. 3/10/2020 9:25 42.55 67.28 27.08 9.93 

(11 3/10/2020 9:26 40.22 65.09 25.18 9.36 

3/10/2020 9:27 45.3 69.19 29.27 11.41 

3/10/2020 9:28 59.3 85.05 40.93 22.58 

3/10/2020 9:29 56.18 83.04 36.6 20.51 

3/10/2020 9:30 49.44 76.16 30.78 18.8 

3/10/2020 9:31 43.73 68.19 27.65 13.54 

3/10/2020 9:32 33.88 54.93 20.38 9.92 

3/10/2020 9:33 42.32 65.87 26.65 11.95 

3/10/2020 9:34 43.68 67.58 27.5 12.16 

3/10/2020 9:35 37.41 60.66 23.02 10.24 

3/10/2020 9:36 35.04 56.61 21.37 8.64 

_,:I,, 3/10/2020 9:37 40.32 63.2 25.61 10.93 
_,:I,, 

3/10/2020 9:38 48.32 73.11 31.12 12.83 
0) 

0 -I\.) Average 42.81 67.17 27.10 12.41 

(0 
(X) 

Flow kdscfh 5284.03 

02 %dry 9.53 

CO2 % dry 11.29 

NOx ppm dry 42.81 

NOx ppm@3% 02 67.17 

NOx lb/hr 27.10 

SO2 ppm dry 12.41 

SO2 ppm@3%O2 19.39 

SO2 lb/hr 10.96 

co ppm dry 1.52 

co ppm@3% 02 2.40 

co lb/hr 0.58 

I I I f I f I I I I I, 

(Boiler 2) SO2 (Boiler 2) (Boiler2) CO 

ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler2) CO 

Min lb/hr 1-Min Avg Min Min lb/hr 1-Min 

18.46 10.15 1.67 15.94 <56> 3.83 <56> 

17.74 9.67 1.72 16.04 <56> 3.83 <56> 

16.6 8.64 1 . 68 16.44 <56> 3.74 <56> 

19.18 10.47 1.62 16.05 <56> 3.83 <56> 

18.09 9.79 1.62 16.14 <56> 3.82 <56> 

18.97 10.31 1.72 16.03 <56> 3.81 <56> 

22.58 13.99 1.71 14.95 <56> 4.05 <56> 

24.43 15.01 1.82 14.81 <56> 3.98 <56> 

29.61 17.11 1.78 15.33 <56> 3.87 <56> 

22.18 12.51 1.57 15.52 <56> 3.83 <56> 

20 10.79 1.61 16.03 <56> 3.78 <56> 

15.13 7.45 1.42 16.92 <56> 3.64 <56> 

13.32 6.7 1.49 16.73 <56> 3.68 <56> 

13.51 7.38 1.49 16.07 <56> 3.84 <56> 

15.49 8.18 1.52 16.32 <56> 3.77 <56> 

14.85 8.3 1.5 15.87 <56> 3.88 <56> 

15.7 8.79 1.51 15.81 <56> 3.87 <56> 

15.15 8.15 1.45 16.18<56> 3.81 <56> 

17.43 10.26 1.35 15.27 <56> 3.93 <56> 

32.39 21.68 1.57 14.34 <56> 4.20 <56> 

30.32 18.59 1.42 14.78 <56> 3.97 <56> 

28.96 16.28 1.49 15.40 <56> 3.79 <56> 

21.11 11.91 1.48 15.59 <56> 3.85 <56> 

16.08 8.3 1.4 16.21 <56> 3.66 <56> 

18.6 10.47 1.33 15.57 <56> 3.83 <56> 

18.81 10.65 1.4 15.47<56> 3.83 <56> 

16.6 8.77 1.37 16.21 <56> 3.75 <56> 

13.96 7.33 1.33 16.16 <56> 3.71 <56> 

17.13 9.66 1.27 15.67 <56> 3.87 <56> 

19.41 11.5 1.35 15.13 <56> 3.92 <56> 

19.39 10.96 1.52 

I I I I I I f I I I J I 

(Boiler 2) (Boiler 2) Stack Flow 
CO2% 1- 02% 1- kdscf/hr 1-

Min Min Min 
11.13 9.67 
11.09 9.74 
10.81 10.01 
11.09 9.75 
11.03 9.81 
11.09 9.73 
11.87 8.93 
11.97 8.81 
11.54 9.22 
11.44 9.37 
11.07 
10.55 
10.69 
11.07 
10.92 
11.22 
11.24 
10.99 
11.66 
12.34 
11.98 
11.53 
11.38 

11 
11.43 
11.47 
10.95 
11.06 
11.35 
11.76 

11.29 

I I 

9.73 
10.32 

10.2 
9.76 
9.93 
9.62 
9.58 
9.84 
9.18 
8.42 
8.79 
9.28 
9.42 
9.86 

9.4 
9.33 
9.86 
9.82 
9.48 
9.07 

9.53 

I I 

5276 
5264 
5153 
5277 
5256 
5241 
5576 
5475' 
5331 
5272 
5204 
5014 
5067 
5282 
5192 · 
5340 
5331 
5244 
5413 .; 
5781 
5457 
5214 
5297 
5038 
5275 
5273 · 
5154 
5108 
5321 
5395 

5284.03 

I I 
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,'10il 
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-2,40 

:'.2;49': 
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:ua 
us 
,\Z;ag 

':.Oif'.f ·.·,.::::: 

· •2;35 
'ZG8 

.• 2:.25 
2:10 
'2';30 
·1:31 
.2:21 
2'.07 
2.17 
2~22 
2.1'5 
1.99 
2.04 

2.40 

I 
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·'D:si ,,;::: 

·. ·'d:St 
cb:ee: 
o!oo 
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0:11 

, 'Oi5i 
'0:51 
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0,49 
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i I ' I 1-M,if ia I } • j ( j I I ' ' (Boiler 2) NOx 
(Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min 
3/10/2020 9:51 51.3 79.78 32.39 14.47 
3/10/2020 9:52 52.32 79.37 33.41 14.32 

~ 
3/10/2020 9:53 60.13 85.02 40.78 22.06 
3/10/2020 9:54 58.01 84.42 37.74 21.62 0 3/10/2020 9:55 51.69 77.69 32.47 18.01 0 

N 3/10/2020 9:56 50.29 74.46 31.83 15.66 
)> 3/10/2020 9:57 52.81 78.06 33.96 16.53 
CJ) 3/10/2020 9:58 50.16 76.67 30.53 12.77 I 
0) 3/10/2020 9: 59 54.22 81.83 34.28 9.17 
--...J 3/10/2020 10:00 39.54 63.42 23.63 5.14 00 

3/10/2020 10:01 38.65 63.01 23.49 4 ---.J 
00 3/10/2020 10:02 28.3 47.12 16.75 2.97 
0) 3/10/2020 10:03 35.77 57.68 22 2.64 I 

;:a 3/10/2020 10:04 30;95 49.38 19.41 2.5 
-I 3/10/2020 10:05 32.07 50.27 19.81 2.47 I 

3/10/2020 10:06 45.89 68.23 30.32 4.4 co 
~ 3/10/2020 10:07 36.18 58.56 21.85 3.33 0, 

3/10/2020 10:08 33.88 53.15 20.53 3.11 
3/10/2020 10:09 42.19 64.11 26.57 5.2 
3/10/2020 10:10 35.53 57.56 20.82 5.33 
3/10/2020 10:11 41.34 63.19 26.1 5.63 
3/10/2020 1 O: 12 37.08 57.27 22.54 6.37 
3/10/2020 10: 13 44.91 66.33 28.47 9.02 
3/10/2020 10:14 50.65 73.95 32.47 9.93 
3/10/2020 10:15 40.55 62.52 24.36 8.09 
3/10/2020 10:16 34.54 55.15 20.55 6.01 
3/10/2020 10:17 33.01 53.77 19.22 4.74 
3/10/2020 10:18 41.82 62.12 26.14 6.11 

--lo. 3/10/2020 1 O: 19 44.61 67.96 27.38 7.26 
--lo. 

3/10/2020 10:20 35.81 58.59 20.8 4.66 --...J 
0 

Average 42.81 65.69 26.69 8.45 -N 
co Flow kdscfh 5192.90 00 

02 % dry 9.30 
CO2 % dry 11.57 
NOx ppm dry 42.81 
NOx ppm@3%O2 65.69 

NOx lb/hr 26.69 
SO2 ppm dry 8.45 
SO2 ppm@3% 02 12.80 

SO2 lb/hr 7.40 
co ppm dry 1.02 
co ppm@3%O2 1.56 

co lb/hr 0.39 

• i I I I I I i I ' ' (Boiler 2) SO2 (Boiler2) (Boiler 2) CO 
ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO 
Min lb/hr 1-Min Avg Min Min lb/hr 1-Min 

22.5 12.71 1.17 15.55 <56> 3.84 <56> 
21 72 12.72 1.23 15.17 <56> 3.89 <56> 
31.19 20.82 1.41 14.14<56> 4.13 <56> 
31.46 19.57 1.25 14.55 <56> 3.96 <56> 
27.07 15.74 1.3 15.03 <56> 3.82 <56> 
23.19 13.79 1.26 14.81 <56> 3.85 <56> 
24.43 14.79 1.18 14.78 <56> 3.91 <56> 
19.52 10.81 1.17 15.29 <56> 3.70 <56> 
13.84 8.07 1.15 15.09 <56> 3.85 <56> 
8.24 4.27 1.12 16.04 <56> 3.64 <56> 
U2 3.38 1.08 16.30 <56> 3.70 <56> 
4,95 2.45 0.96 16.65 <56> 3.60 <56> 
4.26 2.26 1.01 16.13 <56> 3.74 <56> 
3.99 2.18 0.9 15.95 <56> 3.82 <56> 
J.$1 2.12 0.93 15.67 <56> 3.76 <56> 
8.54 4.05 0.99 14.87 <56> 4.02 <56> 
5.39 2.8 0.93 16.18 <56> 3.68 <56> 
4..88 2.62 0.81 15.69 <56> 3.69 <56> 

7.9 4.56 0.95 15.20 <56> 3.83 <56> 
8.63 4.35 0.85 16.20 <56> 3.57 <56> 
8.61 4.95 0.89 15.29 <56> 3.84 <56> 
9.84 5.39 0.9 15.44 <56> 3.70<56> 

13.32 7.95 0.96 14.77 <56> 3.86 <56> 
14.5 8.86 0.98 14.60 <56> 3.90 <56> 

12.47 6.76 0.87 15.42 <56> 3.66 <56> 
9.6 4.97 0.88 15.97 <56> 3.62 <56> 

1.12 3.84 0.73 16.29 <56> 3.54 <56> 
9.08 5.31 0.87 14.85 <56> 3.80 <56> 

11.06 6.2 0.97 15.23 <56> 3.74 <56> 
7.62 3.77 0.79 16.36 <56> 3.54 <56> 

12.80 7.40 1.02 

I I I r 
(Boiler 2) (Boiler 2) Stack Flow 
CO2% 1- 02% 1- kdscf/hr 1-
Min Min Min 

11.45 9.39 5288 
11.74 9.1 5349 
12.56 8.24 5681 
12.18 8.6 5450 
11.82 8.99 5261" 
12.03 8.81 5302 

12 8.79 5387 
11.7 9.19 5098 

11.87 9.04 5296 
11.19 9.74 5005 

11 9.92 5090 --
10.84 10.15 4957 
11.12 9.8 5152 
11.23 9.68 5253 
11.44 9.48 5173. 
11.96 8.86 5535 
11.05 9.84 5059 
11.45 9.49 5076 
11.71 9.12 5276 
11.03 9.85 4909 
11.64 9.19 5288 
11.57 9.31 5092 
12.05 8.78 5309 
12.13 8.64 5369 
11.55 9.29 5032 
11.18 9.69 4983 
10.97 9.91 4877 
12.01 8.85 5235 
11.66 9.15 5140 

10.9 9.96 4865 

11.57 9.30 5192.90 

I I 

1'~::· Ul7. 
tat: 

·•'f":tz.-·; 
·r.;95: · 
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·.1.36 
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_- 1,'42. 
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1._34 
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1.19-
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"1:48 
1.29 

1.56 

I I 
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CeDAR 1-Minute Data 

(Boiler 2) NOx 

Timestamp ppm 1-Min 

3/10/2020 10:38 25.8 

3/10/2020 10:39 22.46 

3/10/2020 10:40 34 

3/10/2020 10:41 32.83 

3/10/2020 10:42 35.47 

3/10/2020 10:43 40.26 

3/10/2020 10:44 42.66 

3/10/2020 10:45 41.83 

3/10/2020 10:46 47.13 

3/10/2020 10:47 45.82 

3/10/2020 10:48 45.57 

3/10/2020 10:49 39.49 

3/10/2020 1 O: 50 26.59 

3/10/2020 10:51 27.8 

3/10/2020 10:52 37.28 

3/10/2020 10:53 35.03 

3/10/2020 10:54 32.97 

3/10/2020 10:55 26.22 

3/10/2020 10:56 32.07 

3/10/2020 10:57 36.52 

3/10/2020 10:58 41.22 

3/10/2020 10:59 45.16 

3/10/2020 11:00 46.94 

3/10/202011:01 50.36 

3/10/2020 11 :02 56.2 

3/10/2020 11:03 48.7 

3/10/2020 11:04 38.92 

3/10/2020 11 :05 33.87 

3/10/2020 11 :06 33.08 

3/10/2020 11 :07 43.44 

Average 38.19 

Flow kdscfh 

02 %dry 

CO2 %dry 

NOx ppm dry 

NOx ppm@3%O2 

NOx lb/hr 

SO2 ppm dry 

SO2 ppm@3%O2 

SO2 lb/hr 
co ppm dry 

co ppm@3%O2 

co lb/hr 

I I 

(Boiler 2) NOx 
ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 

Min lb/hr 1-Min Avg ppm 1-Min 

43.9 14.81 2.42 

37.96 12.9 1.92 

52.65 21.19 2.12 

52.75 19.53 2.29 

57.35 21.04 2.27 

61.12 24.74 2.66 

66.06 25.83 3.56 

65.22 24.99 3.4 

68.7 29.93 4.22 

70.52 27.15 5.01 

69.24 27.59 4.44 

64.91 22.49 4.26 

44.52 15.1 2.72 

46.33 15.78 2.38 

59.96 22 2.79 

57.9 20.01 2.94 

56.47 18.64 2.6 

45.7 14.8 1.94 

52.57 19.06 1.85 

60.64 21.24 2.78 

66.06 24.71 3.11 

68.8 27.96 4.27 

72.37 28.3 5.24 

77.18 29.99 5.43 

82.8 35.23 9.03 

77.28 28.03 7.33 

64.39 21.98 5.73 

56.56 19.14 3.51 

56.72 18.6 3.22 

65.73 26.45 4.24 

60.75 22.64 3.66 

4942.60 
9.72 

11.08 
38.19 
60.75 

22.64 
3.66 
5.80 

3.01 
1.27 
2.03 

0.44 

I I I I I 

(Boiler 2) SO2 (Boiler 2) (Boiler 2) CO 

ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 

Min lb/hr 1-Min Avg Min Min 

4.t2 1.93 0.97 17.02 <56> 

3.25 1.53 0.92 16.90 <56> 

s . .ae 1.84 1.01 15.48 <56> 

3.68 1.9 0.99 16.07 <56> 

3.$7 1.87 1.1 16.17 <56> 

4.04 2.27 1. 13 15.18 <56> 

5,51 3 1.19 15.48 <56> 

5.30 2.83 1.12 15.59 <56> 

6.15 3.73 1.26 14.58 <56> 

7.71 4.13 1.215.39<56> 

6.75 3.74 1.25 15.20 <56> 

7.00 3.38 1.3 16.44 <56> 

4;55 2.15 1.08 16.74 <56> 

3.91 1.88 1.24 16.67 <56> 

4'49 2.29 1.29 16.08 <56> 

4.86 2.34 1.2716.53<56> 

4.45 2.05 1.31 17.13 <56> 

S;-38 1.52 1.2217.43<56> 

3.03 1.53 1.33 16.39 <56> 

4,62 2.25 1.2 16.60 <56> 

4.98 2.59 1.39 16.03 <56> 

6.50 3.68 1.39 15.23 <56> 

8.08 4.4 1.42 15.42 <56> 

8.32 4.5 1.59 15.33 <56> 

13.3 7.87 1.5214.73<56> 

11.63 5.87 1.52 15.87 <56> 

9.48 4.5 1.43 16.54 <56> 

$.86 2.76 1.46 16.70 <56> 

5.52 2.52 1.45 17.15 <56> 

8:42 3.59 1.53 15.13 <56> 

5.80 3.01 1.27 

I ' ' I I I I f I 

(Boiler 2) (Boiler 2) 

(Boiler 2) CO CO2% 1- 02% 1-

lb/hr 1-Min Min Min 

3.49 <56> 10.41 10.38 

3.49 <56> 10.57 10.31 

3.79 <56> 11.45 9.34 

3.62 <56> 11.06 9.76 

3.61 <56> 10.94 9.83 

3.74 <56> 11.7 9.11 

3.69 <56> 11.42 9.34 

3.64 <56> 11.4 9.42 

3.87 <56> 12.13 8.62 

3.61 <56> 11.51 9.27 

3.69 <56> 11.64 9.12 

3.47 <56> 10.75 10.01 

3.46 <56> 10.64 10.21 

3.45 <56> 10.66 10.16 

3.59 <56> 11.06 9.77 

3.48 <56> 10.76 10.07 

3.44 <56> 10.35 10.45 

3.44 <56> 10.23 10.63 

3.62 <56> 10.84 9.98 

3.54 <56> 10.7 10.12 

3.65 <56> 11.07 9.73 

3.77 <56> 11.66 9.15 

3.67 <56> 11.46 9.29 

3.62 <56> 11.57 9.22 

3.82 <56> 11.95 8.75 

3.50 <56> 11.14 9.62 

3.44 <56> 10.7 10.08 

3.44 <56> 10.63 10.18 

3.42 <56> 10.37 10.46 

3.71 <56> 11.74 9.07 

11.08 9.72 

f ' 

Stack Flow 
kdscf/hr 1-
Min 

4809 
4809 
5221 
4984 
4969 
5147 
5072· 
5004 
5319 
4964 
5071 
4770 
4756 
4753 
4943 
4785 
4736 
4727 
4977· 

4871 · 
5022 
5186 
5050 
4988 
5250 
4821 
4731 
4733 
4709 
5101 

4942.60 

I J I 

·US 
.0:5'3 
>o:4'9 
:o,;so 

2.03 0.44 

I I 
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Timestamp 
3/10/2020 11 : 22 
3/10/2020 11 :23 
3/10/2020 11 :24 
3/10/2020 11 :25 
3/10/2020 11 :26 
3/10/2020 11 :27 
3/10/2020 11 : 28 
3/10/2020 11 : 29 
3/10/2020 11 : 30 
3/10/2020 11 :31 
3/10/2020 11 : 32 
3/10/2020 11 :33 
3/10/2020 11 : 34 
3/10/2020 11 : 35 
3/10/2020 11 : 36 
3/10/2020 11:37 
3/10/2020 11 : 38 
3/10/2020 11:39 
3/10/2020 11 :40 
3/10/2020 11 :41 
3/10/2020 11 : 42 
3/10/2020 11 :43 
3/10/2020 11 :44 
3/10/2020 11 :45 
3/10/2020 11 :46 
3/10/2020 11 :47 
3/10/2020 11 :48 
3/10/2020 11 :49 
3/10/2020 11 : 50 
3/10/2020 11 :51 

Average 

Flow 
02 
CO2 
NOx 
NOx 

NOx 
SO2 
SO2 

SO2 
co 
co 

co 

la I 

(Boiler 2) NOx 
ppm 1-Min 

39.73 
45.85 
59.83 
61.57 
56.43 
44.7 
38.5 

39.16 
43.05 
56.58 
50.51 
57.3 

52.18 
38.23 
37.19 
36.66 
31.68 
31.34 
40.07 
43.97 
49.75 
48.65 
54.56 
51.61 
51.91 
49.64 
39.98 
39.35 
39.81 
36.81 

45.55 

kdscfh 
% dry 
%dry 
ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3%O2 

lb/hr 
ppm dry 
ppm@3%O2 

lb/hr 

' I I I I j I I I I f 
(Boiler 2) NOx (Boiler 2) SO2 
ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 ppm@3% 021-
Min lb/hr 1-Min Avg ppm 1-Min Min 

63.84 22.81 6.65 10.69 
71.3 26.8 7.65 11.9 

85.13 37.93 15.02 21.37 
89.17 37.63 16.48 23.87 
86.41 32.51 13.26 20.3 
72.48 25.02 9.8 15.89 
63.46 21.26 6.86 11.31 
62.98 22.56 6.77 10.89 
67.71 24.61 7 11.01 
84.19 34.45 13.07 19.45 
76.49 29.82 11.59 17.55 

85.9 33.88 14.03 21.03 
81.72 29.81 12.54 19.64 
64.44 20.8 9.76 16.45 
62.57 20.62 7.55 12.7 
61.27 20.7 7.15 11.95 
54.11 17.76 6.76 11.55 
51.85 17.84 6.89 11.4 
64.44 23.29 9.19 14.78 
69.04 25.77 10.1 15.86 
75.53 30.09 11.75 17.84 
75.2 28.51 12.99 20.08 

82.83 32.67 13.22 20.07 
79.37 30.03 13.21 20.31 
79.15 30.23 14.92 22.75 
78.63 27.54 13.03 20.64 
64.24 21.73 10.11 16.24 
63.86 21.29 9.94 16.13 
64.14 21.38 9.07 14.61 
59.63 19.91 8.91 14.43 

71.37 26.31 10.51 16.42 

4811.33 
9.54 

11.21 
45.55 
71.37 

26.31 
10.51 
16.42 

8.45 
1.62 
2.55 

0.57 

j I I t I I I I • It' j f I I I , t j 
(Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow 

(Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-
lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

5.31 1.7 16.07 <56> 3.49 <56> 11.03 9.76 4808 2;73· 0;59 
6.22 1.58 15.55 <56> 3.56 <56> 11.38 9.39 4896 2,:q'.· :o.se 

13.25 
14.01 

1.6814.23<56> 3.86 <56> 12.36 8.32 5310 Ut, OjS. 1.74 14.48 <56> 3.72 <56> 12.12 8.54 5119 2,92 ·o,H 
10.63 1.75 15.31 <56> 3.51 <56> 11.52 9.21 4826 2;6$ 0;$1 
7.63 1.53 16.21 <56> 3.41 <56> 10.88 9.86 4688 Ulf ·o.u 
5.27 1.63 16.48 <56> 3.36 <56> 10.76 10.04 4625 2,69.'• '.0:&s 
5.43 1.58 16.08 <56> 3.51 <56> 10.96 9.77 4826 U4 . it&s 
5.57 

11.07 
9.52 

11.54 

1.58 15.73 <56> 3.48 <56> 11.25 9.52 4788 2,~ l·"<l:85 
1.71 14.88 <56> 3.71 <56> 11.82 8.87 5100 .u4. >;~= 1.5 15.14 <56> 3.59 <56> 11.66 9.08 4945 u,, 
1.57 14.99 <56> 3.60 <56> 11.73 8.96 4952 ~2;35 .·o:B 

9.97 
7.39 

1.67 15.66 <56> 3.48 <56> 11.22 9.47 4785 2,82·.· o::sa 
1.45 16.85 <56> 3.31 <56> 10.5 10.28 4557 2.44: &Al 

5.82 
5.62 
5.27 

1.56 16.82 <56> 3.37 <56> 10.52 10.26 4643 2,$2' '.1U9 
1.51 16.71 <56> 3.44 <56> 10.59 10.19 4730 2·:$2 \t:-1.53 17.08 <56> 3.41 <56> 10.36 10.42 4695, t'.8'.F 

5.46 1.5 16.54 <56> 3.46 <56> 10.74 10.08 4768 us· ·1112 
7.43 1.66 16.08 <56> 3.54 <56> 10.98 9.77 4868' 2,8?' ·(l~ 
8.24 1.61 15.70 <56> 3.57 <56> 11.25 9.5 4910 2.53· .:t>:,J7, 
9.89 1.65 15.18 <56> 3.68 <56> 11.61 9.11 5066 2;$;'1' .<:~1 

10.59 
11.01 

1.71 15.46 <56> 3.57 <56> 11.4 9.32 4909 2'64' 0:6·1 
1.64 15.18 <56> 3.65 <56> 11.61 9.11 5016 2.49 '(t60 

10.69 1.715.38<56> 3.54 <56> 11.48 9.26 4873 2:6:L ·.();60 
12.09 1.62 15.25 <56> 3.54 <56> 11.53 9.16 4878 2:47 0,$7 
10.06 1.62 15.84 <56> 3.38 <56> 11.13 9.6 4647 2.57 CJ:55 
7.64 1.65 16.07 <56> 3.31 <56> 11.01 9.76 4552 2:05 Q.55 
7.48 1.63 16.23 <56> 3.29 <56> 10.89 9.87 4531 2;65 :0;54 
6.78 1.69 16.11 <56> 3.27 <56> 10.98 9.79 4499 2;72. ·0;$5 

6.7 1.66 16.20 <56> 3.29 <56> 10.89 9.85 4530 2;as · ():$$ 

8.45 1.62 11.21 9.54 4811.33 2.55 0.57 
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CeDAR 1-Minute Data 

(Boiler 2) NOx 

Timestamp ppm 1-Min 

3/10/2020 12:07 38.64 

3/10/2020 12:08 46.49 

3/10/2020 12:09 49.06 

3/10/2020 12: 10 44.68 

3/10/2020 12:11 40.12 

3/10/2020 12:12 44.37 

3/10/2020 12:13 43.4 

3/10/2020 12:14 42.74 

3/10/2020 12: 15 43.01 

3/10/2020 12: 16 50.5 

3/10/2020 12: 17 47.7 

3/10/202012:18 46.39 

3/10/2020 12: 19 46.88 

3/10/2020 12:20 42.69 

3/10/2020 12:21 40.9 

3/10/2020 12:22 30.46 

3/10/2020 12:23 31.76 

3/10/2020 12:24 36.25 

3/10/2020 12:25 41.83 

3/10/2020 12:26 42.22 

3/10/2020 12:27 53.38 

3/10/2020 12:28 58.81 

3/10/2020 12:29 60.85 

3/10/2020 12:30 52.26 

3/10/2020 12:31 50.3 

3/10/2020 12:32 59.2 

3/10/2020 12:33 49.37 

3/10/2020 12:34 42.46 

3/10/2020 12:35 36.44 

3/10/2020 12:36 39.24 

Average 45.08 

Flow kdscfh 

02 %dry 

CO2 % dry 

NOx ppm dry 

NOx ppm@3% 02 

NOx lb/hr 

SO2 ppm dry 

SO2 ppm@3% 02 

SO2 lb/hr 

co ppm dry 

co ppm@3% 02 

co lb/hr 

I I I I I 

(Boiler 2) NOx 
ppm@3% 021- (Boiler 2) NOx (Boiler 2) SO2 

Min lb/hr 1-Min Avg ppm 1-Min 

61.98 23.96 8.47 

72.81 27.95 10.05 

77.24 28.28 12.67 

71.66 25.05 10.55 

63.61 22.35 9.6 

70.85 24 11.13 

68.63 23.38 11.08 

66.82 23.11 11.26 

67 23.3 10.53 

75.9 28.21 13.03 

74.44 25.34 12.17 

73.42 24.29 12 

76.36 24.32 10.72 

70.36 21.57 10.14 

67.73 21.29 10.37 

52.53 15.49 6.98 

55.09 16.13 7.46 

59.97 19.56 8.04 

69.59 23.18 8.77 

70.37 23.18 8.27 

79.29 32.66 13.62 

86.64 35.83 19.8 

90.17 37.07 21.4 

81.7 29.58 15.05 

75.34 28.7 15 

87.87 33.72 19.69 

79.26 25.85 14.64 

70.11 22.08 11.56 

61.71 18.52 8.5 

70.17 19.21 6.48 

71.62 24.91 11.63 

4599.27 
9.68 

11.09 
45.08 
71.62 

24.91 
11.63 
18.37 

8.98 
1.13 
1.80 

0.38 

I I I I ' I 

(Boiler 2) SO2 (Boiler 2) (Boiler2) CO (Boiler 2) (Boiler 2) Stack Flow 

ppm@3%O21- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler2) CO CO2% 1- 02% 1- kdscf/hr 1-

Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 

13.59 7.31 1.34 16.04 <56> 3.77 <56> 11.02 9.74 5194 

15.74 8.41 1.42 15.66 <56> 3.66 <56> 11.31 9.47 5035 

19.95 10.16 1.48 15.74 <56> 3.51 <56> 11.2 9.53 4828 

16.92 8.23 1.36 16.04<56> 3.41 <56> 11 9.74 4697: 

15.22 7.44 1.43 15.85 <56> 3.39 <56> 11.2 9.61 4667 

17.77 8.38 1.46 15.97 <56> 3.29 <56> 11.07 9.69 4531 

17.52 8.3 1.47 15.81 <56> 3.28 <56> 11.19 9.58 4512 

17.6 8.47 1.4 15.63 <56> 3.29 <56> 11.3 9.45 4529 

16.4 7.94 1.31 15.58 <56> 3.30 <56> 11.38 9.41 4537 

19.58 10.13 1.34 15.03 <56> 3.40 <56> 11.74 8.99 4679 

18.99 9 1.22 15.61 <56> 3.23 <56> 11.31 9.43 4450 

18.99 8.74 1.16 15.83 <56> 3.19 <56> 11.15 9.59 4386 

17.46 7.74 1.07 16.29 <56> 3.16 <56> 10.87 9.91 4345 

16.71 7.13 0.96 16.48 <56> 3.08 <56> 10.77 10.04 4232· 

17.17 7.51 0.97 16.56 <56> 3.17 <56> 10.68 10.09 4361 

12.04 4.94 0.96 17.24 <56> 3.10 <56> 10.3 10.52 4259 

12.94 5.27 0.87 17.34 <56> 3.09 <56> 10.21 10.58 4255 

13.3 6.04 0.92 16.54 <56> 3.28 <56> 10.74 10.08 4520 

14.59 6.76 1.1 16.64 <56> 3.37 <56> 10.64 10.14 4641 

13.78 6.32 0.95 16.67 <56> 3.34 <56> 10.66 10.16 4598 

20.23 11.59 1.04 14.85 <56> 3.72 <56> 11.88 8.85 5125 

29.17 16.78 1.17 14.73 <56> 3.71 <56> 11.95 8.75 5103 

31.71 18.14 1.19 14.82 <56> 3.71 <56> 11.85 8.82 5103 

23.53 11.85 1.05 15.63 <56> 3.45 <56> 11.3 9.45 4741 

22.47 11.91 0.98 14.98 <56> 3.47 <56> 11.81 8.95 4780 

29.22 15.6 1.13 14.84 <56> 3.47 <56> 11.85 8.84 4771 

23.5 10.66 0.92 16.05 <56> 3.19 <56> 10.99 9.75 4385 

19.09 8.36 0.8 16.51 <56> 3.17 <56> 10.73 10.06 4356 

14.39 6.01 0.74 16.93 <56> 3.09 <56> 10.53 10.33 4258 

11.59 4.41 0.75 17.88 <56> 2.98 <56> 9.93 10.89 4100 

18.37 8.98 1.13 11.09 9.68 4599.27 1.80 0.38 

f I 4. I I I I I f I I f I I 1 J 



I I f 1-Mirl la I • l I I I I I i ◄ I I I I I 1 • I I ' I I I I t I l ' I j (Boiler 2) NOx (Boiler 2) SO2 (Boiler 2) (Boiler 2) CO (Boiler 2) (Boiler 2) Stack Flow (Boiler 2) NOx ppm@3% 021- (Boiler 2) NOx (Boiler 2) S02 ppm@3% 021- (Boiler 2) SO2 CO ppm 1- ppm@3% 021 (Boiler 2) CO CO2% 1- 02% 1- kdscf/hr 1-Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 3/10/2020 12:51 39.94 69.28 20.19 1.53 2;85 1.08 0.8 17.34 <56> 3.08 <56> 10.27 10.58 4234 1.39' 3/10/2020 12:52 43.67 73.19 22.26 1.74 2.92 1.23 0-79 16.76 <56> 3.10 <56> 10.6 10.22 4270' 1;32\ ~ 
3/10/2020 12:53 37.71 69.09 18.31 1.71 ·3:1.a 1.15 0.7 18.32 <56> 2.95 <56> 9.7 11.13 4066 1.28' ',Q:21_ 0 
3/10/2020 12:54 39.88 69.1 19.71 1.32 2;29 0.91 0.64 17.33 <56> 3.01 <56> 10.31 10.57 4139 i.11 ,Q~tt 0 3/10/2020 12:55 38.07 71.36 17.93 1.69 3;17 1.11 0.65 18.74 <56> 2.87 <56> 9.49 11.35 3946 ·.1.22 -f>i,f I\.) 3/10/2020 12:56 34.08 66.16 16.18 0.91 1:77 0.6 0.66 19.41 <56> 2.89 <56> 9.19 11.68 3976 · ' 1.-ts ,0.:1-s )> 3/10/2020 12:57 42.72 78.59 20.78 0.72 U2 0.49 0.55 18.40 <56> 2.96 <56> 9.75 11.17 4075 1J)t ll1:& en 3/10/2020 12:58 76.57 138.17 38.17 0.85 1.53 0.59 0.62 18.04 <56> 3.03 <56> 9.86 10.98 4175 1~12 -().;19 

I 
0) 3/10/2020 12:59 76.37 137.53 37.63 0.63 1.t3 0.43 0.61 18.01 <56> 3.00 <56> 9.9 10.96 4127 1::ttf ·Q:1:8· " 3/10/2020 13:00 46.13 75.55 24.5 1.13 1.85 0.84 0.61 16.38 <56> 3.23 <56> 10.83 9.97 4449 ,f;()()' ,.i(J;'fl 
co 

" 3/10/2020 13:01 45.09 72.26 23.98 3.11 4.98 2:3 0.73 16.03 <56> 3.24 <56> 11.05 9.73 4454, .1;;:11- · ;/0~24 co 3/10/2020 13:02 53.83 80.3 29.74 8.61 12.84 6.62 0.78 14.92 <56> 3.36 <56> 11.84 8.9 4628 -t-Uf '0;2$ 
0) 3/10/2020 13:03 60.41 88.49 33.65 17.65 25.85 13.68 0.75 14.65 <56> 3.39 <56> 12.02 8.68 4666·· ·MO'" 0.25' 

I 

;a 3/10/2020 13:04 65.7 89.64 38.83 29.49 40.23 24.25 0.96 13.64 <56> 3.60 <56> 12.92 7.78 4950 ·ts:1<:· ·0;36 --f 3/10/2020 13:05 66.73 87 39.66 49.1 64.01 40.6 1.29 13.04 <56> 3.62 <56> 13.49 7.17 4978 · fd.r-'· . o:4i 
I 

co 3/10/2020 13:06 60.82 76.94 37.5 77.11 9'7.55 66.14 7.08 12.65 <56> 3.75 <56> 13.86 6.75 5164 .81,-98'; ' ... ;l:"8'8 ~ 3/10/2020 13:07 68.31 99.01 34.55 33.8 48.99 23.78 1.12 14.49 <56> 3.08 <56> 12.14 8.55 4236 :-::,:~2.'. 0;$4 
01 3/10/2020 13:08 66.45 99.12 33.2 19.75 29.46 13.73 0.82 14.92 <56> 3.04 <56> 11.85 8.9 4185 ct'22 o:~ 3/10/2020 13:09 56.96 88.81 28.43 12.65 19.72 8.79 0.86 15.59 <56> 3.04 <56> 11.35 9.42 4181 'Mk ·tue 3/10/2020 13:10 51.67 83.63 25.93 10.3 16.67 7.19 0.81 16.18 <56> 3.05 <56> 10.92 9.84 4203 1.~1 us 3/10/2020 13: 11 36.28 64.23 17.33 7.07 12.52 4.7 0.65 17.71 <56> 2.91 <56> 10 10.79 4002 !t'1'5 d.'\9 3/10/2020 13: 12 29.12 52.23 13.69 4.82 us 3.15 0.53 17.94 <56> 2.86 <56> 9.96 10.92 3939 0:,9$. CU~ 3/10/2020 13: 13 43.04 70.62 21.65 6.91 11.34 4.84 0.83 16.41 <56> 3.06 <56> 10.82 9.99 4214 · 1,36' us 3/10/2020 13: 14 47.22 71.39 24.09 8,1 12.25 5.75 0.79 15.12 <56> 3.11 <56> 11.76 9.06 4274 1::ta -<fas 3/10/2020 13:15 62.82 88.19 34.78 24.39 34.24 18.79 1.05 14.04 <56> 3.37 <56> 12.45 8.15 4637 ·• 1.;47 -o:a 3/10/2020 13:16 53.45 79.66 26.8 13.76 20.51 9.6 0.85 14.90 <56> 3.05 <56> 11.85 8.89 4200 . 1:21: Oi2Et 3/10/2020 13:17 53.08 82.76 25.03 9.9 15.44 6.5 0.8 15.59 <56> 2.87 <56> 11.36 9.42 3950 1'.2.fi' :(t.2$ 3/10/2020 13: 18 60.56 90.49 29.8 10.36 15.48 7.09 0.89 14.94 <56> 3.00 <56> 11.8 8.92 4122 (33 0:27 

-lo. 3/10/2020 13:19 62.93 92.79 31.37 11.11 16.38 7.71 0.91 14.74 <56> 3.03 <56> 11.97 8.76 4176 U4 CJJ28 
I\.) 

3/10/2020 13:20 60.93 93.3 28.72 11.27 17.26 7.39 0.95 15.31 <56> 2.87 <56> 11.53 9.21 3948 1.45 0.27 
-lo. 

0 
52.68 83.30 27.15 12.72 18.20 9.70 1.00 11.16 9.61 4285.47 1.52 

-+, Average 
0.33 

I\.) 
co Flow kdscfh 4285.47 co 

02 % dry 9.61 
CO2 % dry 11.16 
NOx ppm dry 52.68 
NOx ppm@3%O2 83.30 

NOx lb/hr 27.15 
SO2 ppm dry 12.72 
SO2 ppm@3%O2 18.20 

SO2 lb/hr 9.70 
co ppm dry 1.00 co ppm@3% 02 1.52 

co lb/hr 0.33 
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Barometric Pressure Determination 

Date: 03/12/20 

Time: 8:00 

Data By: DW 

Reference: httn://forecast. weather.aov /ManClick. nhn' 

Reference Barometer ID EW3298 Indio (E3298) 
Reference Barometer Location Lat: 33.69683°Nlon: 116.2165°WElev: 26ft. 
Reference Barometer Other Info. 12 Mar 7:15 am PDT 
Reference Barometer Indication, corrected to sea level 29.81 
Reference Barometer Reference Elevation 26 
Reference Barometer Actual Pressure 29.78 

Test Barometer Location/Site 
Location/Site Elevation -127 
Location/Site Barometric Pressure 29.94 

Sampling Location Height (above/below site elevation) 20 
Sampling Location Barometric Pressure 29.92 

It If I I I I I I j 



-
N02 to NO Converter Efficiency Test -

Cylinder# 

Analyzer Manufacturer: CAI NO Cal Gas Value: 90.4 CC258856 -
Analyzer Model: 600 Series NO2 Cal Gas Value: 43.8 CC301497 -

Analyzer Serial Number: 005005 Performed By: ow 
Date: 3/12/2020 CEMS ID#: 3-CEMS ---

ANALYZER ANALYZER CAL 

GAS MODE RESPONSE CORRECTED LABEL --
Zero NOx 0.0 -
Zero NO 0.0 ..._ 

NO NO 90.9 .. 
NO NOx 90.6 -

Ill 

NO2 NO 0.1 0.1 C1 ... 
NO2 NOx 43.8 43.7 C2 -

Label Requirement -Abs. Value C0-C1: 43.7 D1 ...... 
Abs. Value CrC1: 43.6 D2 

C1/C2 0% 03 <5% -
CE = Di/D1 * 100%: 99.8% > 90% ----

-
-

-
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Cal Error 

Montrose AQS 
SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power -------------- DATE: 3/12/2020 
BY: OW Unit 1 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO CC211611 99.999 
02 DT0022871 10.48 DT0011386 19.15 

CO2 DT0022871 10.48 DT0011386 18.94 
NOx CC56467 47.3 CC258856 90.4 
co CC50605 4.74 SG9152600 9.65 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.00 0.05 0.04 0.01 --

Error(% of scale) 0.0% 0.2% 0.0% 0.1% PASS 
High Gas Value 19.15 18.94 90.4 9.65 --
Analyzer Reads 19.16 18.95 90.56 9.64 --

Error(% of scale) 0.0% 0.0% 0.2% -0.1% PASS 
Mid Gas Value 10.48 10.48 47.3 4.74 --

Analyzer Reads 10.53 10.53 47.62 4.74 --
Error (% of scale) 0.2% 0.2% 0.3% 0.0% PASS 

Linearity at Mid Point 0.2% 0.1% 0.2% 0.05% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads -0.007 0.05 0.04 -0.024 --

Error (% of scale) 0.0% 0.3% 0.0% -0.2% PASS 
High Gas Value 19.15 18.94 90.4 9.65 --
Analyzer Reads 19.043 18.914 90.654 9.573 --

Error(% of scale) -0.5% -0.1% 0.3% -0.8% PASS 
Mid Gas Value 10.48 10.48 47.3 4.74 --

Analyzer Reads 10.44 10.481 47.746 4.684 --
Error (% of scale) -0.2% 0.0% 0.4% -0.6% PASS 

Linearity at Mid Point 0.1% 0.0% 0.3% -0.1% 

% ERROR CALCULATION: 
(AS FOUND -ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 
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Montrose AQS 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power 

MID SPAN CYLINDER 

DATE: 3/12/2020 

BY: OW 

HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 

02 DTOO22871 10.48 DTOO11386 

CO2 DTOO22871 10.48 DTOO11386 

NOx CC56467 47.3 CC258856 

co CC5O605 4.74 SG91526OO 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co 
Analyzer Span 19.15 18.94 90.4 9.65 

Zero Gas Value 0 0 0 0 

Analyzer Reads 0.004 0.047 0.042 0.005 

Error(% of cal span) 0.0% 0.2% 0.0% 0.1% 

High Gas Value 19.15 18.94 90.4 9.65 

Analyzer Reads 19.155 18.945 90.563 9.641 

Error (% of cal span) 0.0% 0.0% 0.2% -0.1% 

Mid Gas Value 10.48 10.48 47.3 4.74 

Analyzer Reads 10.526 10.53 47.622 4.743 

Error (% of cal span) 0.2% 0.3% 0.4% 0.0% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 CO2 NOx co 
Analyzer Span 19.15 18.94 90.4 9.65 

Zero Gas Value 0 0 0 0 

Analyzer Reads -0.007 0.05 0.04 -0.024 

Error(% of cal span) 0.0% 0.3% 0.0% -0.2% 

High Gas Value 19.15 18.94 90.4 9.65 

Analyzer Reads 19.043 18.914 90.654 9.573 

Error (% of cal span) -0.6% -0.1% 0.3% -0.8% 

Mid Gas Value 10.48 10.48 47.3 4.74 

Analyzer Reads 10.44 10.481 47.746 4.684 

Error(% of cal span) -0.2% 0.0% 0.5% -0.6% 

% ERROR CALCULATION: 

(AS FOUND - ACTUAL VALUE)/HIGH SPAN* 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 
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19.15 

18.94 

90.4 
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STATUS 

-
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Date: 03/10/20 

Time: 8:00 --------------------
Data By: DW --------------------

Reference: 

Reference Barometer ID 
Reference Barometer Location 
Reference Barometer Other Info. 
Reference Barometer Indication, corrected to sea level 
Reference Barometer Reference Elevation 
Reference Barometer Actual Pressure 

Test Barometer Location/Site 
Location/Site Elevation 
Location/Site Barometric Pressure 

Sampling Location Height (above/below site elevation) 
Sampling Location Barometric Pressure 

http://forecast.weather.gov/MapClick.php?CityName=Orangell 

Palm Springs, Jacqueline Cochran Regional Airport (KTRM) 
33.85°N 116.55°W (Elev. 682 ft) 

10 Mar 7:45 am PDT 

30.1 
682 

29.42 
0.00 
0.00 
-127 
30.23 

20 
30.21 



-
N02 to NO Converter Efficiency Test 

Cylinder# 

Analyzer Manufacturer: CAI NO Cal Gas Value: 90.4 90.4 -
Analyzer Model: 600 Series NO2 Cal Gas Value: 44.9 DT001766" 

Analyzer Serial Number: S03003 Performed By: ow 
Date: 3/10/2020 CEMS ID#: 3-CEMS .. 

ANALYZER ANALYZER CAL 

GAS MODE RESPONSE CORRECTED LABEL -
Zero NOx 0.0 --
Zero NO 0.0 

NO NO 0.5 -
NO NOx 90.5 -N02 NO 0.1 13.8 C1 

NO2 NOx 43.8 43.7 C2 

Label Requirement 
~ 

Abs. Value C0-C1: 31.1 D1 

Abs. Value CrC1: 29.9 D2 

C1/C2 32% 03 <5% fl!!!\'! 

CE= D2/D1 * 100%: 96.1% >90% 

-
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Cal Error 

Montrose 
SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power -------------- DATE: 3/10/2020 
BY: OW Unit 2 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO CC211611 99.999 

02 DT0022871 10.48 DT0011386 19.15 

CO2 DT0022871 10.48 DT0011386 18.94 

NOx CC56467 47.3 CC258856 90.4 

co CC50605 4.74 SG9152600 9.65 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 

Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.00 0.05 0.04 0.01 --

Error(% of scale) 0.0% 0.2% 0.0% 0.1% PASS 

High Gas Value 19.15 18.94 90.4 9.65 --
Analyzer Reads 19.16 18.93 90.55 9.75 --

Error(% of scale) 0.0% 0.0% 0.1% 1.0% PASS 

Mid Gas Value 10.48 10.48 47.3 4.74 --
Analyzer Reads 10.52 10.59 47.64 4.79 --

Error(% of scale) 0.2% 0.6% 0.3% 0.5% PASS 
Linearity at Mid Point 0.2% 0.5% 0.2% 0.01% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co STATUS 

Analyzer Range 20 20 100 10 

Zero Gas Value 0 0 0 0 --
Analyzer Reads -0.01 0.05 0.04 0.01 --

Error (% of scale) -0.1% 0.2% 0.0% 0.1% PASS 

High Gas Value 19.15 18.94 90.4 9.65 --
Analyzer Reads 19.13 18.83 90.78 9.65 --

Error (% of scale) -0.1% -0.6% 0.4% 0.0% PASS 

Mid Gas Value 10.48 10.48 47.3 4.74 --
Analyzer Reads 10.51 10.50 47.84 4.75 --

Error (% of scale) 0.1% 0.1% 0.5% 0.1% PASS 
Linearity at Mid Point 0.2% 0.3% 0.3% 0.1% 

% ERROR CALCULATION: 
(AS FOUND-ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 
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Montrose 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power -------------- DATE: 3/10/2020 
BY: DW Unit 2 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 
ZERO 99.999 

02 DT0022871 10.48 DT0011386 

CO2 DT0022871 10.48 DT0011386 

NOx CC56467 47.3 CC258856 

co CC50605 4.74 SG9152600 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co 

Analyzer Span 19.15 18.94 90.4 9.65 

Zero Gas Value 0 0 0 0 
Analyzer Reads -0.002 0.049 0.04 0.007 

Error (% of cal span) 0.0% 0.3% 0.0% 0.1% 

High Gas Value 19.15 18.94 90.4 9.65 
Analyzer Reads 19.158 18.934 90.546 9.75 

Error(% of cal span) 0.0% 0.0% 0.2% 1.0% 

Mid Gas Value 10.48 10.48 47.3 4.74 
Analyzer Reads 10.52 10.594 47.641 4.794 

Error(% of cal span) 0.2% 0.6% 0.4% 0.6% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 CO2 NOx co 

Analyzer Span 19.15 18.94 90.4 9.65 

Zero Gas Value 0 0 0 0 
Analyzer Reads -0.014 0.048 0.042 0.005 

Error (% of cal span) -0.1% 0.3% 0.0% 0.1% 

High Gas Value 19.15 18.94 90.4 9.65 
Analyzer Reads 19.131 18.827 90.779 9.65 

Error(% of cal span) -0.1% -0.6% 0.4% 0.0% 

Mid Gas Value 10.48 10.48 47.3 4.74 
Analyzer Reads 10.508 10.496 47.839 4.752 

Error(% of cal span) 0.1% 0.1% 0.6% 0.1% 

% ERROR CALCULATION: 
(AS FOUND -ACTUAL VALUE)/HIGH SPAN* 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 
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18.94 

90.4 

9.65 

STATUS 

--
--

PASS 

--
--

PASS 

--
--

PASS 

STATUS 

--
--

PASS 

--
--

PASS 

--
--

PASS 

IIJll!I!! 

!11111111!1 

...., 

,... 

~ 



--

-

... 
-
-

Making our planet 111()re produ<:tive 

DocNumber: 293840 

, lv\O 
AIH fl,liAI 

Praxair Distribution, Inc. 
5700 S. Alameda Street 
Los Angeles CA 90058 
Tel: 323-585-2154 

r:, • Fax: 714-542-6689 
t.:J PGVP ID: F22019 

Certificate lssuancl:' Date: 11/19/2019 

Praxair Order Number. 71151966 

Fill Date: 11/12/2019 

Lot Ni1mber. 70086931604 1631 E. St Andrew Pl. 
Santa Ana, CA 92705 

Parl Number: N! CD10.506E-AS 

Customer PO Number: 79138652 

Cylinder Style & Outlet: AS CGA 590 

Cylinder Pres~ure a11d Volume 2000 psig 140ft3 

0 Certified Concentration ProSpec EZ Cert 
11/19/2027 

DT0022871 

NIST Traceable 

Expanded Uncertainty 
l'!l~ ".* .@ 
·g;f: 

10.48 % Carbon dioxide ±0.6% 

Cl) ;~lance 
Certif,caf~ Certification Date: 11/19/2019 Term: 96 Months 

This cylilicertf1ed 8ffi~f~1:f M 9eab1lity Protocol, Document #1: FA-600/R-12/531, using Procedure G1 

Do Not ti ,1111111tt If P1ff~fs~1~~ 
CO2 respo ses ~.n wrrectec for Q)(ygen IR Broadening effect 02 responses ha•,e been corrected for CO2 interference 

Analvtical .Dat:t,::ao. lt~e,ence Standard, Z:::.Zero Gas, c--Gas Candidate) 

1. Componen,;r d1l1;.t Reference Standard: Type I Cylinder# GMIS I CC164230 

Oxygen ±0.4 % 

Nitrogen 

Expiration Date: 11/19/2027 

Requested Concentration: 10.5 % Concentration f Unce1ta,nty: 14.00 % ±0.265% 
Certified Concentration 10.48 % Expiration Date· 04/16/2027 
Instrument Used: Horiba VIA-51 0 SIN 20C194WK Traceable to: SRM # /Sample# I Cylinder If- Sr~M 1675b / 6-.f'.51 I CAL.014538 
Analytical Method: NDIR 

Last Multipoint Calibration: 10/2112019 

First Analysis Data: Date 11/19/2019 

Z: 0 R: 14 C: 10.48 Cone: 10.48 

R: 14 Z: 0 C: 10.48 Cone: 10.48 

z: 0 C: 10.5 R: 14.02 Cone: 10.5 

UOM: % Mean Tost Assay: 10.48 % 

2. Component: Oxygen 

Reouested Concentration: 10.5 % 

Certified Concentration: 10.48 % 

SRM Concentration! Uncertainty: 13.963% I ±0.034¾ 

SRM Expiration Date 05/1612022 

Second Analysis Data: Date 

Z: 0 R: 0 C; 0 Cone; 
R: 0 Z: 0 C: 0 Cone; 
7.: 0 C: 0 Q_; () r.f"}-11,:: 

UOM: % Mean Test Assay: 

Reference Standard: Type I Cylinder# NTRM / DT0D10384 

Concentration I Uncertainty 9.875 % ±0.4% 

Expiration Date: 11/18/2022 

0 

0 

0 

Instrument Used· OXYMAT5E Traceable to: SRM # I Sample # / Cylinder#: NTRM I 170701 / N TRM DTOO 1 0384 
Analytical Method: Paramagnetic 

Last Multipoint Calibration: 10/21/2019 

First Analysis Data: I Date 11/19/2019 

Z: 0 R: 9.88 C•' 10.49 Cone: 10.48 

R: 9.88 Z: 0 cl .iC.49 Cone: 10.48 

Z: 0 C: 10.5 R': 9.89 Cone: 10.49 

UOM: % 
I ! 
, ~ean Test Assay: 10.48 % 

JI 
II 

Analyzed By 

SRM Concenlration I Uncertainty· 9 875% I ±0.040% 

SRM Expiration Date· 11/18/2022 

Second Analysis Data: Date 

Z: 0 

R: 0 

Z: 0 

UOM: % 

Certified By 

R: 

Z: 

0 

0 

C: D 

C: 

C: 

R: 

0 Cone: 

0 Cone: 

0 Cone: 

M8:1f Test Assay: 

0 

0 

0 

% 

Information contained herein has been prepared at your request by qualified experts within Praxair Drstribulion, Inc. Wnile we believe that the information is accura!e within the ,imils of the analyticai 
methods employed and is complete to the extent of the specific analyses performed, we ma~,e no warian\y or representation as to !he suitability of the use of the information for any purpose. The 
information is offered with \he understanding that any use of the information is al the sole discretion <'nd risk of the user In no event shall the liabitity of Praxair Distribution, Inc arlsing out of the ,.me 
of the informal1on conta,ned herein exceed the fee established for providing SLJcn information. 

W002AS-678786-RT-945 131 of 298 



Making our planet more productive 

DocNumber: 293572 

1631 E. St Andrew Pl. 

Praxair Distribution, Inc. 
5700 S. Alameda Street 
Los Angeles CA 90058 
Tel: 323-585-2154 
Fax: 714-542-6689 
PGVP 10; F22019 

JF ANALYSIS I EPA PROTOCOL GAS 
Certificate Issuance Date. 11/1412019 

Praxaif Order Number. 90362737 
Fill Dale. 1 l/11/2019 

Lot Number 7008693150!> Santa Ana, CA 92705 Part Number: Ni CD, 9O2E-AS 

Customer PO Number. VERBAL MIKE 

Cylinder Style & Outlet: AS CGA 590 .; 

Certified Concentration 
11/15/2027 

DT0011386 

Carbon dioxide 

Oxygen 

Nitrogen 

Cyimder Pressure and Volume: 2000 psig 156 ft3 

NIST Traceable 

Expanded Uncertainty 

± 0.5 % 

:!: 0.1 <J/o 

ProSpec EZ Cert 
[!]~ .. 
:!i'..; 

Certificatio,Q.TJ»: I \ 4S lion Date: 11/15/2019 Tenn· 96 Months Expiration Date: 11/15/2027 
Th. cr•""ll9-<q_· ·•·ed_an,nif_. , .. ~2.,. _··Oi f.~ •. · .... ility Protocol, Document IIEPA,600/R-12/531, using Procedure G1 

OoNotus5-1 ff··~'.s ~'J 
CO2 responSl:1~ have r, <'.orrcctea for Oxygen iR Broadening effect 02 responses have been corrected tor CO2 interference. 

Analvtical »11::l-. n•\.(R_l!,ference Standard .. Z=Zero Gas, C00Gas Candidate) 

1. Compone,T'- -Vi-_i, Reference Standard: 1ypc / Cyiinder # GM!S / CC149981 
Req1iested Concentration· 19 % Conce~trat1on I Uncor1ainty: 19 98 % ±0.21'9% 
Certified Concentration• 18.94 % t'xpiral.,on Date: 00/0712026 
Instrument Used· Horiba VIA-51 D S/N 20C194WK Traceable to: SRM # I Sample# I Cylinder#: RGM#CC28033 I NIA 1 RGM#CC28033 

2. 

Analytical Method: NDtR SHM Concentration i Uncertninly 19.67% / ±0.04% 
Last Multipoint Cahbrat1on: 10/21/2019 SRM Expiration Date 07/15/2021 

First Analysis Data: Date 

7.: C R: 19 98 C'. 18.94 Conr: 
R: 19.98 Z: 0 C: 18.94 Cone: 
Z: 0 C: 18.96 R: \9.99 Cone: 

UOM: % Mean Test Assay: 

Component: Oxygen 

Requested Concentration: 19 % 

Certified Concentration: 

Instrument Used: 

19.15% 

OXYMATSE 

Analy1ica! Method. Paramagnetic 

Last Multipoint Calibration 10/21/2019 

First Analysis Data: Date 

Z: D R: 20.88 

R: 20.88 Z: 0 

Z: 0 C: 19.17 

C: 
1

19.1: Cone: 

C: i 1".i.1 t Cone: 

R:/ (.'0.9 Cone: 

UOM: % J' .an Test Assay: 

Ana,yzed By 

11/15/2019 

18 94 

1894 

18.96 

18.94 % 

11/15/2019 

19.13 

19 15 

19.15 

19.15 % 

Second Analysis Data: Dale 

Z: R: 

R: 
Z: 

0 

0 

0 

Z· 
C: 

C, 

C: 

R: 

CJ 

0 

0 

Cone· 0 

Cone: 0 

UOM: % 

Reforence Standard: 

Mean Test Assay: 

Type I Cylinlior # GMIS I CC506521 

Concentration I Uncorrninty· 20.87 % ±0 108% 

Expiration Date· 12/14/2026 
Traceable to'. SRM #/Sample# I Cylinder#· SRM 2659a i 71-r: · 19 .1 H22331 

SRM Concentration I Uncertainty 20.863% / :t{) 021 % 

SRM Expiration Date: 08/23/2021 

Second Analysis Data: 

Z: C R: 

R: C Z: 

Z: D C: 

UOM; % 

Certified By 

0 

0 

0 

Date 

C: 0 Cone: 

C: 0 Cone: 

R: 0 Cone: 

Mean Test Asuy· 

0 

0 

0 

'··~:f/--
1;1/ cvz 

% 

% 

p/1 it/ 1 ~ 

information contained herein has been prepared al your request by qualified experts wilhin Praxair Distribution. Inc Whi,e wr, tel,cve ti•,at i/10 information is accurate witt1i1 :he ,,rnits of the analyticai methods employed and is complete to the extent of the specrt'ic analyses perforrned. we make no warranty o' represen1ation as lo ihe suitabihty cl the, use ol the infom1aticn for any pu,pose The information is offered with •,he understand,ng that any use of the information is al the sole discretio• 1 and risk of lhe user In no event st1ail i;·,e ,iat)iU\• o! Praxair Distribution, ,, ,c arising out of the use of the information contained herein oxcood the fee eslab!ished for providing such information. 
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Making ow·planet more pmducrive 

DocNumber: 221377 

Praxair Distribution, Inc. 
5700 S. Alameda Street 
Los Angeles CA 90058 
Tel: 323-585-2154 
Fax:714-542-6689 
PGVP ID: F22018 

M o--:r"ii::.-.-s I~ OF ANALYSIS I EPA PROTOCOL GAS 
Cerlificate Modlticalion Date: 08(1412018 

Praxair Older Number: B1635445 

1631 E. St Andrew Pl. 
Santa Ana, CA 92705 

Part Number: NI N047ME-AS 
Customer PO Number: HASSAN 

Fill Date.· 07/25/2018 

Lot Number: 70086820601 
Cy/ir,der Style & Outlet: AS CGA 660 

Cylinder Pressure and Volume: 2000 psig 140 ft3 

-NOx \..\7~3 
Expiration Date: 

Certified Concentration 
08/10/2021 

CC56467 

Nl~T Traceable 

Expanded Uncertainty 

ProSpec EZ Cert 

-cc. S(()L\lp7 Cylinder Number: 

~-,..,. ,a. \0. '2.\ 47.0 ppm 

Balance 

Nitric oxide 

Nitrogen 

±0.7% 

-f 72.D\ ~ 

... 

-

-

-

-

-

For Reference Only: N0x47.3,:zem 

Certif,cation Information: Certification Date: 08/10/2018 Term: 36 Months Expiration Date: 08/1012021 
This cylinder was certified according to ltle 2012 EPA Traceabilily Protocol, Document #EPA-600/R-12/531, using Procedure G1. 
Do Not Use tllis Standard if Pressune is less than 100 PSIG. 

Anafvtica/ Data: (R•Reterenae Standard, Z=Zero Gas, C=Gas Candidate} 
1. Component: Nitric oxide 

Requested Concentration: 47 ppm 
Certified Concentration: 47.0 ppm 

Reference Standard: Type I Cylinder#; GMIS I CC362456 
Concentration I Uncertainty: 50.92 ppm :t0.706% 

Expiration Date: 02/09/2019 Instrument Used: Thermo Electron 42i-LS SIN 1030645077 Traceable to: SRM # f Sample# I Cylinder#: SRM 1683b I 45-V-37 /CAL017868 Analytical Melhod: Chemiluminescence SRM Concentration I Uncertainty: 48.79 PPM/ t0.34 PPM Last Multipoint Calibration: 07/1812018 SRM Expiration Date: 0312512019 
First Analysis Data: Date 0810312018 Second Analysis Data: Date 08/10/2018 Z: 0 R: _5_0.9 _ C: 46.9 Cone: 46.9 Z: 0 R: 50.9 C:--4i Cone:: 47 R: 50.9 Z: 0 C: 47 Cone: 47 R: 50.9 Z: 0 C: 46,9 Cone: 46.9 Z: 0 C: 47 R: 50.9 Cone: 47 Z: 0 C: 46.9 R: 50.9 Cone:: 45.9 UOM: ppm Mean Teat Assay: 47 ppm UOM: ppm Maan Test AMay: 47; ppm 

Analyzed By Renrykoung Certified By 

Information contained herein has been prepared at your request by qualified experts within Praxair Distribution, lnc. v.tlile we believe thal the information is accurate within the limlts of the analytical methods employed and is complete to the extent of the specific analyses performed, we make no warranly or representation as to the suitability of the use of the information tor any purpose. The information is offered with lhe unoerstandlng that any use cl the Information is at the sole discretion and risk of the user. In no event shan the liability of Praxair Dislribulion, Inc. arising out of the use of the information co.11ainee1 herein exceed the fee established for providing such information. 
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/ilil8!1PRAXAIR 

OocNumber: 000126135 

Praxair 
5700 South Alameda Street 

Los Angeles. CA 90058 
Tel: (323) 585-2154 Fax:(714) 542-6689 
POVPID: F22018 

CIJlfffFi~At$(JF ANALYSIS I EPA PROTOCOL GAS 
Cusromer & Otder Information: 

Praxair Order Numher: 70638890 
Customer P, 0 /\'umher 

Fill /~11, 61181201$ 

Part N,whn NI N090MZ2E-AS 

CuslOmer Reference Number 101,¾,,ml>,•,· 7G08o816S07 
1 _da1;k1 S1;-i<' ,f ! ;,,1/r, AS CGA 660 Montrose Air Quality Services, LLC 

1631 E St. Andrew Pl. Certified Com:e111ration: 
(\lmJ,·1l'i'ew,r,'& li,hm1''' 2000ps,9 140::u ft. 

Santa Ana, CA 92705 

No"' '\O,L{ 
c.~t.S-frS"'tb 

b/1}\/-U, 
f 1.,"1-D\15 

Cylinder Number: 

90.4 

6/29/2026 
CC258526 

ppm NITRIC OXIDE (as NOx) 
Balance NITROGEN 

N0=89.5 ppm 

NlST Traceable 

Analytical Uncertainty: 

:t 0.8 % 

NO for Reference Only 

Certifcation Information: Certification Date.· 6/29/2018 Term: 96 Months Expiration Date 6/29/2026 
This cyUnder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G 1. Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

A11a(vtic,1I Dt1to: (R=Reterence Staooard, Z=Zero Gas, C"-'Gas Cendidate} 
1 , Componen1: NITRIC OXIDE (as NOx) 

Reqoested Concentration 
Certified Concentrahor; 
Instrunwn1 Use-d 
Analyt,cat M<!thod 
last Multipoint Calibrat,cn 

First Analysis Data: 

Z: 0 R: 101 :'., 
R: 101 3 Z: 0 
Z: 0 C: 906 

UOM: ppm 

9Gpprr, 

S0.4ppm 
The«no Electron 42i SIN 072602432G 
Chemilumnescence 
611512018 

Date: 6/2-212018 

C: 90.6 Cone: 906 
C: 90.7 Coru;: 90 7 
R: 101.3 Cone;: 906 

Mean Test Assay: 90633ppm 

Analyzed by: ) 

Q~i~~~liles 

Ref):lrence Siandard Type 
t<:81 Std Cylinder ft 
Ref S1d. Cor-,c-
Rei Sid Traceable lo SRM # 

SR\1 Sample# 
SRM Cyhnder # 

Second Analysis Data; 

Z: 0 R: 101 5 
R: ·,01.4 Z: C 
Z: 0 C: 902 

UOM: ppm 

C: 
C: 
R: 

NTRM 
i;t;;;;:36493 

101.3 ppm 
16E4t, 

44-T-63 
FF9259 

Date: 

90 5 Cone: 
904 Cone: 
1014 Cone: 

Mean Test Assay: 

5129/2018 

00381 
90281 
90061 

90 248pp,r, 

Certified by 
"·- I 
L~e)1i}i R~d~igu:f. · 

Information conlained herein has been preparoo al your request by quahfied experts within Praxair r1,strt1u!ion, Inc While we believe ttlat lhe ,donrmrcn 1s accuratf. withn tt,e lim:ts of the analy!ica, met'mds employed and is complete to lhe extenl or the specific analyses performed, we make n0 warranty or representa'.ion as lo the su,lao,1ay of the -.se o+ the u1fom1at1:,11 for any' puroose The 1nfCYmali0'1 is offered with !he understand,ng that any use of the information is at the sore d,scre!ion and r,sk of the u;;et If' no e11ent sha;, 1he i,abi!ify· of Praxmr Distribution, inc., ar,s10g Ol1! of 1h<1 
..ise of the information cor 1a,ned r.ere,n ex~ed 1he fee estai:lhshed •or providing such informa11on 
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Making ow planet more productive. 

DocNumber: 252253 

Praxair Distribution, Inc. 
5700 S. Alameda Street 
Los Angeles CA 90058 
Tel: 323-585-2154 
Fax: 714-542-6689 
PGVP ID: F22019 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
Certi!ic8te Issuance Date: 05/28/2019 

Praxair Order lvumber: 70988648 
Fill Date: 05/20/2019 

Lo! Number: 70086914000 - Customer & Order Information 

DEL TA AIR QUALITY 
1631 EST ANDREVVS PLACE 
SANTA ANA CA 92705 

Part Number: NI C04.7ME-AS 
Customer PO Number: 78951738 

Cylinder Style & Outlet. AS CGA 350 
Cylinder Pressure and Volume: 2000 psig 140 ft3 

:_f' /\_· ·.. 4, 1 ~1-c-~_,_i:_i~_a:_i~_:_~_-~-te_/ ______ ~s-~_::_~_2:_:_~_le_d_. _C_o_,_ic_e_n_t,_a_t_i_on---~---:_:_:_n:_r:_;_eu_an_b~_:_rt_ai_n_ty-i w 4.74 ppm Carbonmonoxlde ±0.6% :C(, ~ eamnco Nttrogen 

Certification Information: Certification Date: 05/28/2019 Term: 96 Months Expiration Date: 05/28/2027 .. 
5 J 

~-·._ ,,.·. _ .. • .. Jnas certtf1ed according to !he 2012 EPA Traceability Protoco;, Documeni #i:.PA-600/R-121531. using Procedure G 1. - 1 1> •~ •r-dl-•--100 PSIG 

-- Analvtical Data: {R"'Reference Standard, Z:.Zero Gas. c~Gas Candidate) 

Reference Standard: Type/ Cylinder#: GMIS I CC707274 
Concerilration I Uncer--alnty: 9.914 ppm ±0.506% 

Expiration Date: 09/0512026 P "~cza.·~::·;;:·· 
• ~ , d C mtaliorr 4.74 ppm 

. Instrument Used: MKS Multigas 2031 FTIR Traceable to: SRM # I Sample# I Cylinder#: SRM 1677c I 5-J-42 / CAL015337 

-

,\nalyticai Method: FTI R 
Last Mu!tipoinl Calibration- 04J29!2019 

Flrat Analysis Data: 

Z: 0 R: 
tt: 9.469 

Z: 0 C: 

UOM: ppm 

Analyzed By 

9.464 

0 

4.531 

C: 
tc: 

I 
i 

! 

R: 

Date 

4.532 Cone: 
.:.522 Co~1C: 

9.465 Cone: 

Mean Test Assay: 

SRM Concentration/ Uncertainty: 9.825 PPM/ ±0.047 PPM 
SRM Expiration D~e: 06/2412024 

050.8/2019 Second Analysis Data: Date 
4.75 Z: 0 R: 0 C: 0 Cone: 0 
4.74 R: Q L: U C: 0 Cone: 0 
4 l!i Z: 0 C; 0 R: 0 Cone: 0 
4.74 ppm UOM: p;:,m Mean Test Assay: 

Certified By 

ppm 

Information contained hereh has bflori prepared at yoi.ll' request lly qualified el(parts wlth\n Praxair Distribution, Inc. Vlt'nile we believe 1hat the i!lformatior is accurate within the Hmits 01 the a11alyUcal methods employed and is complete to tl'le extent of the specific analyses performed. we make nu warrant~ or representation as to tho suitabl!ity of the use of the bformation to, any purpose. The ir:formation is offered with the understanding that any use of the information is at the sole discre!ion and risk of lhe user In no event shall !he liabi!lty of Praxair Distrilluticn. lnc, arising □ut of the use of the i:"lformation corr.air.ad here:n excaod lhe fee ei.iablished for providing ~ucn lntomiatiori. 
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_:Jifffl!IPRAXAIR 
Making our planet more productive 

DocNumber: 229461 

1631 E. St Andrew Pl. 

i• -
Certificate Modification Date: 11/29/2018 

Praxair Order Number: 70789714 

Praxair Distribution, Inc. 
5700 S. Alameda Street 
Los Angeles CA 90058 
Tel: 323-585-2154 
Fax: 714-542-6689 
PGVP ID: F22018 

FJI/ Date: 11/15/2018 

Lot Number:-70086831902 

Santa Ana, CA 92705 Part Number: NI CO9.5ME-AS Cylinder Style & Outlet: AS CGA 350 

Cylmder Pressure and Volume.· 2000 psig 140 ft3 

{...O '\ , c-5 tPff'l Certified Concentration 

'~-'\\S.Z.• .c.oo_ Expiration Date: 11/20/2026 NIST Traceable 

I 
Cylinder Number: S09152600 Expanded Uncertainty ' \ ao 'IO&t.t-----9-.6-5_p_p_m ____ C_a_r_b_o_n_m_o_n_o_x_id_e ___________ ±_O_.S_•_Vo----l 

Balance Nitrogen 

f Z.201 t 
Certification Information: Certification Date: 11/20/2018 Term: 96 Months Expiration Date: 11/20/2026 

!his cylinder was certified according to the 2012 EPA Traceabll\ty Protocol, Document #F::PA-600!R-~ 2/531, using Procedure G1. 

Do Not Use this Standard if Pressure is less than 100 PSIG. 

Analvtical Data: (R=Reference Standard, Z=Zero Gas. C=Gas Candi1ate) 

1. Component: Carbon monoxide 

Requested Concentration: 9.5 ppm 

Certified Concentration: 9.65 ppm 

Reference Standard: Type/ Cylinder#: GMIS / CC28034 

Concentration/ Uncertainly. 9.920 ppm ±0.506% 

Expiration Date 09/05/2026 

Instrument Used: MKS Multigas 2031 FTIR Traceable to: SRM #/Sample# /Cylinder# SRM 1677c I 5-J-42 I CAL015337 

Analytical Method: FTIR 

Last Multipolnt Calibration: 11/19/2018 

First Analysis Data: 

Z: R: 9.536 C: 

R: 9.538 z.: 0 C; 

Z: C: 9.273 R: 

UOM: ppm 

Analyzed By 

Date 

9.28 Cone: 

9,267 Cone: 

9.539 Cone: 

Mean Test Assay: 

1112012018 

9.65 
9.64 

9.64 

9.65 ppm 

SRM Conr-.entration I Uncertainty: 9.825 PPM / !0.047 PPM 

SRM Expiration Date: 06/24/2024 

Second Analysis Data: Date 

z: 0 R: 0 ~- C: 0 Cone: 0 

R: 0 Z: 0 C: Cone: 0 

Z: 0 C: 0 R: 0 Cone: 0 

UOM: ppm l Mean Test Assay: 

Certified By 

ppr'1 

Information contained herein has been prepared at your request by qualifieo experts within Prairai• Distribution, Inc. IM1He we believe that the information is accurate within the limits of the analytcal 

methods employed and is complete to the extent of tne specific analyses performed, we make no ·.varranty or representation as to the su,tability of the use of the infonnation for any purpose. The 

information is offered with the understanding that any use o! the information is at the sole discretion and risk of the user in no event s1,aa the liability of Praxair DistI·ibution, Inc., arising out of the use 

of the informaton contained herein exceed the fee established for providing such information. 
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Making our planet more productive 

1,._\j- ~, M (J . . l Rl) S t:~ 
- ,. t« (l_lLA I In Sf RV IC r <; 

1631 E. St Andrew Pl. 
Santa Ana, CA 92705 .. Praxair urcter Numt>er: 93302292 

Nstomer PO Number: VERBAL: MIKE MILLER 

Praxair Distribution. Inc. 
5700 S. Alameda Street 
Los Angeles, CA 90058 
Tel: 323-585-2154 
Fax: 714-542-6689 

Certificate Issuance Date: 12/23/2019 
Certification Date: 12/23/2019 

Lot Number: N70086935404 
Part Number: NI 5.SCE-AS 
DocNumber: 162146 

cc\.,,,,, CERTIFICATE OF ANALYSIS 
.,. ~· o·.. · .· · Nitrogen, 5. 5 Continuous Emission Monitoring Zero .... - ·~ ... 

-

Analytes 

Nitrogen 

Carbon Dioxide 
Carbon Monoxide 
Total Hydrocarbons 
Oxides of Nitrogen 

Oxygen 

Sulfur Dioxide 

Water 

Cylinder Style: AS 
Cylinder Pressure@ 70 F: 2000 psig 

Cylinder Volume: 142 ft3 
Valve Outlet Connection: CGA 580 

Analytical Analytical Analytical 
Specification Results Reference Uncertainty 
99.9995 % 99.9995 % 3 
S1 ppm < 0.1 ppm 1 ±10% 
S0.5 ppm < 0.1 ppm 1 ±15% 
s 0.1 ppm < 0.1 ppm 4 ±15% 
s 0.1 ppm < 0.1 ppm 7 ±15% 
S0.5 ppm < 0.5 ppm 5 ±15% 
s 0.1 ppm < 0.1 ppm 6 ±15% 
s 2 ppm < 0.5 ppm 2 ±10% 

Fill Date: 12/20/2019 Filling Method: Pressure/Temperature 
Analysis Date: 12/20/2019 

Cylinder Number(s): DT0022911, ALM-062051, cc211&11, CC52524, CC341205, SA7895 Analyzed Cylinder Number(s): DT0022911 • 111 
· 

~,--~.) ,) 

; -'!"i/ . .....,1...,,.t_' -----,.K= ....... /-"~-~ ---
Analy - · ,✓·. · •· al Approved Signer: Ying ,~e ., 

'~ ..... ~,, 

Key to Analytical Techniques: 
Reference Analytical Instrument - Analytical Principle 
1 Horiba Instruments Inc. GA-360E - NDIR 
2 Meeco Aquavolt PLUS - Specific Water Analyzer 
3 NIA - By Difference of Typical Impurities 
4 RosemounUBeckman 400A - FID Total Hydrocarbon Analyzer 
5 Servomex DF310E SN# PT-25457-VS - Electrolytic Cell/Eleclrochemical 
6 Thermo 431-AKSCA SIN 1420962322 - UV Spectrometry 
7 Thermo Electron 42i-LS SIN 1030645077 - Chemiluminescence 

This analysis of the product described herein was prepared by Praxair Distribution, Inc. using instruments whose calibrafion is certified u,sing Praxair Distribution, Inc. Reference Materials which are traceable to the International System of Units (SI) through either weights traceable lo the National Institute of Standards and Technology (NIST) or Measurement Canada, or through NIST Standard _. Reference Materials or equivalent where avaijable. 

-

Note: All expressions for concentration (e.g,, % or ppm) are for gas phase, by volume {e.g., ppmv) unless otherwise noted. Analytical uncertanity is expressed as a Relatlve % unless otherwise noted. 

IMPORTANT 
The information contained herein has been prepared at your request by personnel within Praxair Distribution, Inc,. Vlhlile we believe the information is accurale within the limits of the analytical methods employed and is complete to the extent of the specific ar.alyses performed, we make no warranty or representaticln as to th& suitability of the use of the information for any particular purpose The infonnation is offered with lhe understanding that any use of the information is al the sole discretion and risk of the user_ In no event shali liability of Praxair Distribution, Inc. arising out of the use of the information contained tierein exceed the fee established for pro11iding such information, 
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Making aur planet more productive 

DocNumber: 257101 

Praxair Distribution, Inc. 
5700 S. Alameda Street 
Los Angeles CA 90058 
Tel: 323-585-,2154 
Fax: 714-542-6689 
PGVP ID: F22019 

,~v,j, MON'rR0s1: 'OF ANALYSIS I EPA PROTOCOL GAS 
- ! ' AlR {lJIAl l'JY HRVICfS 

1631 E. St Andrew Pl. 
Cerlilfcate issuance Date: 08/22/2019 

Praxair Order Number: 71044136 

Fill Date: 08/0512019 

Lot Number: 70086921702 

Part Number: Al NX45MZ1 E-AS 
Cusromer PO Number: 79028787 

Cylinder Style & Outlet: AS CGA 660 

Santa Ana, CA 92705 Cylinder Pressure and Volume: 2000 psig 140 fl3 

\J 07... 4 '-\ .9 
t1fbb \ 1C#fo7 
r ~t..011 
~ g . -i 'l. •2(> 

Expiration Date: 

Cylinder Number: 

44.9 ppm 

Balance 

For Reference Only: HN03 0.63 ppm 

Certified Concentration 
08/22/2020 

DT0017667 

Nitrogen dioxide (as NOx) 

Air 

NIST Traceable 

Expanded Uncertainty 

±2.1 % 

ProSpec EZ Cert 
(!J·r.r ·.l!l . ~ ~~. 
L 
;., 
,,._ 

Certification lnf ormation: Certification Date:08/22/2019 Term: 12 Months Expirat:on Date: 08/22/2020 

This cyllnderwes certified according to the 2012 EPA Traceability Protocol, DOC\Jfflent #EPA-600/R-12/531, using Procedure G1. 

Do Not Use this Standard if Pressure is leH than 100 PSIG. 

The above certified concentration of Tolal Oxides of Nitrogen (NOx) excludes HN03. 

Ana(vtical Data: (Ro=Reference Standard, Z=Zero Gas, C=Gas Candidate) 

1. Component: Nitrogen dioxide (as NOxl Reference Standard: Type I Cylinder#:- GMIS I ND64089 

Requested Concentration: 45 ppm Concentration I Uncertainty: 50.5 ppm ±2% 

Certified Concentration: 44.9 ppm Expiration Date: 0111912021 

Instrument Used: MKS Mulligas 2031 FTIR Traceable to: SRM #/Sample# I Cylinder#: PRM#D685005 /NIA/ PRM#0685005 

Analytical Method: FTIR SRM Concentration I Uncertainty: 50.0 ppm I ±1.0 ppm 

Last Multipoint Calibration: 08/19/2019 SRM Expiration Date: 08/21/2019 

First Analyala Data: Date 08/13/2019 Second Analysis Data: Date 08/22/2019 

Z: 0 R: 50.4 C: 45.2 Cone:: 45.2 Z: 0 R: 505 C: 44.7 Cone: 
R: 50.5 Z: a C: 45.1 Cone: 451 R: 50.6 Z: 0 C: 448 Cone: 

Z: 0 C: 45.2 R: 50.6 Cone: 45.2 Z: 0 C: 44.8 R: 50.6 Cone: 44.7 

UOM: ppm Mean Test Assay: 45.2 ppm UOM: ppm 

:::~ J 
_______ M_e_a_n_T_e_,,_A_n_•Y_= __ 4_4_.7_"' ~_Pm 

Analyzed By Leeanna Fiore& Certified By Henrykourig 

lnfonnetion contained herein has been prepared at yollf request by quall11ed experts within Praxair Distribution. Inc. IM'lile we believe that the information is accurate within the limits of Ille analytical 

methods employed and is complete to the extent of the specific analyses perfom,ed, we make no warranty or representation as to the suitability ol the use of the information for any purpose. The 

information is offered with the understanding that any use of the Information Is at the sole discretion and lisk of the user. In no event shall the liability of Praxair Distribution, Inc., arising out of the use 

ol the information contained herein exceed the fee establiShe<I for proViding such Information. 
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I I I I I I I I I I I I I I I I I I I I I I I I 
SEMI-ANNUAL DRY GAS METER/ORIFICE CALIBRATION 

Orifice Method - Triplicate Runs/Four Calibration Points Model#: 
English Meter Box Units, English K' Factor ID#: 
Filename: C:\Users\dwonderly\lnformation\Calibrations\Dry Gas Meters\17-wcs\2019\[Semi-Annual Meter Cal 10-11-19 WCS-17.xls]WC~ Date: 
File Modified From: APEX 522 Series Meter box Calibration Bar. Pressure: 
Revised: 4/8/2005 Performed By: 

I I 

C5000 
17WCS 

10/11/2019 

I 

29.98 (in. Hg) 
R. Howard 

I I I I I I I 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume 
dH Time Initial Final Total 

(inH2O) (min) (CU fl) (cu fl) (cu ft) 
0.11 I 26.00 I 279.800 I 285.289 I 5.489 I 
0.11 I 26.00 I 285.289 I 290.782 I 5.493 I 
0.11 I 26.00 I 290.782 I 296.271 I 5.489 I 

0.51 I 12.00 I 227.600 I 232.871 I 5.271 I 
0.51 I 12.00 I 232.871 I 238.139 I 5.268 I 
0.51 I 12.00 I 238.139 I 243.404 I 5.265 I 

1.70 I 7.00 I 244.300 I 249.738 I 5.438 I 
1.70 I 7.00 I 249.738 I 255.167 I 5.429 I 
1.70 I 7.00 I 255.167 I 260.663 I 5.496 I 

3.10 I 5.00 I 263.800 I 268.943 I 5.143 I 
3.10 I 5.00 I 268.943 I 274.081 I 5.138 I 
3.10 I 5.00 I 274.081 I 279.206 I 5.125 I 

DRY GAS METER ORIFICE 

VOLUME VOLUME VOLUME VOLUME 
CORRECTED CORRECTED CORRECTED CORRECTED 

Vm(std) Vm(std) Vcr(std) Vcr(std) 
(cuft) (liters) (cu ft) (liters) 
5.357 151.7 5.252 148.7 
5.354 151.6 5.252 148.7 
5.347 151.4 5.252 148.7 

5.244 148.5 5.227 148.0 
5.238 148.4 5.227 148.0 
5.231 148.1 5.227 148.0 

5.390 152.7 5.392 152.7 
5.369 152.0 5.392 152.7 
5.425 153.6 5.392 152.7 

5.063 143.4 5.000 141.6 
5.054 143.1 5.000 141.6 
5.036 142.6 5.000 141.6 

SIGNED: Signature on file 

Initial Temps. Final Temps. Orifice K'Orifice 
Inlet Outlet Inlet Outlet Serial# Coefficient 

(deg F) (deg F) (deg F) (deg F) (number) (see above) 
84.0 I 80.0 I 83.0 I 81.0 33 I 0.1551 
83.0 I 81.0 I 85.0 I 82.0 33 I 0.1551 
85.0 I 82.0 I 84.0 I 81.0 33 I 0.1551 

72.0 I 72.0 I 73.0 I 72.0 48 I 0.3345 
73.0 I 72.0 I 74.0 I 71.0 48 I 0.3345 
74.0 I 71.0 I 76.0 I 71.0 48 I 0.3345 

78.0 I 72.0 I 80.0 I 73.0 63 I 0.5915 
80.0 I 73.0 I 80.0 I 750 63 I 0.5915 
80.0 I 75.0 I 81.0 I 76.0 63 I 0.5915 

84.0 I 77.0 I 86.0 I 78.0 73 I 0.7678 
86.0 I 78.0 I 85.0 I 78.0 73 I 0.7678 
85.0 I 78.0 I 86.0 I 80.0 73 I 0.7678 

DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR 

VOLUME 
NOMINAL y dH@ 

Ver Value Value 
(cu fl) (number) (inH2O) 
5.263 0.980 1.485 
5.263 0.981 1.482 
5.263 0.982 1.482 

Average 0.981 1.483 

5.238 0.997 1.504 
5.238 0.998 1.505 
5.238 0.999 1.507 

Average 0.998 1.505 

5.404 1.000 1.601 
5.404 1.004 1.597 
5.404 0.994 1.592 

Average 1.000 1.597 

5.010 0.987 1.717 
5.010 0.989 1.715 
5.010 0.993 1.712 

Average 0.990 1.714 

Average Yd: 0.992 dH@: 1.575 

Q @ dH = 1: 0.598 

Date: 

Actual 
Vacuum 
(in Hg) 

I 19.0 
I 19.0 
I 19.0 

I 16.0 

I 16.0 
I 16.0 

I 12.0 

I 12.0 
I 12.0 

I 12.0 
I 12.0 

I 12.0 

Individual 
Run 

0.95 < Y 
< 1.05? 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

10/11/2019 

Ambient Temperature 
Initial 

(deg F) 
70.0 I 
70.0 I 
70.0 I 

70,0 I 
70.0 I 
70.0 I 

70.0 I 
70.0 I 
70.0 I 

70.0 I 
70.0 I 
70.0 I 

Individual 
Orifice 

Ymax-Ymin 
< 0.010? 

Pass 

Pass 

Pass 

Pass 

Final Average 
(deg F) (deg F) 
70.0 I 70.0 
70.0 I 70.0 
70.0 I 70.0 

70.0 I 70.0 
70.0 I 70.0 
70.0 I 70.0 

70.0 I 70.0 
70.0 I 70.0 
70.0 I 70.0 

70.0 I 70.0 
70.0 I 70.0 
70.0 I 70.0 

Orifice Orifice 
Average Average 

0.98<YNd dH@-dH@av 
< 1.02? 

Pass 

Pass 

Pass 

Pass 

< 0.155? 

Pass 

Pass 

Pass 

Pass 

Semi-Annual Meter Cal 10-11-19 WCS-17 WCS 
3/27/2020 
12:35 PM 
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Orifice Method - Triplicate Runs/Four Calibration Points 

English Meter Box Units. English K' Factor 

SEMI-ANNUAL DRY GAS METER/ORIFICE CALIBRATION 

ID#: 40-WCS 

Filename: C:\Users\dwonder1y\lnformation\Calibrations\Dry Gas Meters\40-wcs\[semi annual cal 40-WCS 10-4-19.xlsx]WCS Date: 10/4/2019 

File Modified From: APEX 522 Series Meter box Calibration 

Revised: 4/8/2005 

Bar. Pressure: 29.96 
Performed By: R. Howard 
Meter Serial #: 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K'Orifice Actual 

dH Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum 

(in H2O) (min) (cu ft) (cu ft) (cuft) (deg F) (deg F) (deg F) (deg F) (number) (see above) (in Hg) 

0.13 I 26.00 I 107.200 I 112.639 I 5.439 I I 84.0 I I 81.0 33 I 0.1551 I 17.0 

0.13 I 26.00 I 112.639 I 118.046 I 5.407 I I 81.0 I I 80.0 33 I 0.1551 I 17.0 

0.13 I 26.00 I 118.046 I 123.472 I 5.426 I I 80.0 I I 80.0 33 I 0.1551 I 17.0 

0.65 I 12.00 I 56.400 I 61.681 I 5.281 I I 75.0 I I 77.0 48 I 0.3345 I 15.0 

0.65 I 12.00 I 61.681 I 66.963 I 5.282 I I 77.0 I I 77.0 48 I 0.3345 I 15.0 

0.65 I 12.00 I 66.963 I 72.244 I 5.281 I I 77.0 I I 78.0 48 I 0.3345 I 15.0 

1.90 I 7.00 I 73.100 I 78.511 I 5.411 I I 790 I I 80.0 63 I 0.5915 I 12.0 

1.90 I 7.00 I 78.511 I 83.921 I 5.410 I I 80.0 I I 81.0 63 I 0.5915 I 12.0 

1.90 I 7.00 I 83.921 I 89.328 I 5.407 I I 81.0 I I 81.0 63 I 0.5915 I 12.0 

3.20 I 5.00 I 91.600 I 96.694 I 5.094 I I 82.0 I I 83.0 73 I 0.7878 I 11.0 

320 I 5.00 I 96.694 I 101.807 I 5.113 I I 83.0 I I 84.0 73 I 0.7878 I 11.0 

3.20 I 5.00 I 101.807 I 106.904 I 5.097 I I 84.0 I I 85.0 73 I 0.7878 I 11 0 

RY GAS METER ORIFICE DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR Individual 

VOLUME VOLUME VOLUME VOLUME VOLUME Run 

CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL y dH@ 

Vm(std) Vm(std) Vcr(std) Vcr(std) Ver Value Value 0.95 < Y 

(cu ft) (liters) (cu ft) (liters) (cu ft) (number) (in H2O) < 1.05? 

5.300 150.1 5.214 147.7 5.298 0.984 1.772 Pass 

5.289 149.8 5.214 147.7 5.298 0.986 1.779 Pass 

5.312 150.4 5.214 147.7 5.298 0.981 1.780 Pass 

Average 0.984 1.777 

5.215 147.7 5.199 147.2 5.263 0.997 1.922 Pass 

5.207 147.5 5.199 147.2 5.263 0.998 1.918 Pass 

5.201 147.3 5.199 147.2 5.263 1.000 1.916 Pass 

Average 0.998 1.919 

5.325 150.8 5.358 151.8 5.435 1.006 1.787 Pass 

5.314 150.5 5.358 151.8 5.435 1.008 1.784 Pass 

5.307 150.3 5.358 151.8 5.435 1.010 1.782 Pass 

Average 1.008 1.785 

5.001 141.6 5.098 144.4 5.170 1.019 1.688 Pass 

5.011 141.9 5.098 144.4 5.170 1.017 1.685 Pass 

4.986 141.2 5.098 144.4 5.170 1.022 1.681 Pass 

AveraQe 1.020 1.685 

Average Yd: 1.002 dH@: 1.791 

Q@dH=1: 0.560 

SIGNED: Signature on File Date: 10/4/2019 

Note: Control box not equipped with meter inlet temperature reading. 

1 I I I I I I I I 

(in. Hg) 

Ambient Temperature 
Initial Final 

(deg F) (deg F) 
77.0 I 77.0 
77.0 I 77.0 
77.0 I 77.0 

75.0 I 75.0 
75.0 I 75.0 
75.0 I 75.0 

76.0 I 76.0 
76.0 I 76,0 
76.0 I 76.0 

76.0 I 76.0 
76.0 I 76.0 
76.0 I 76.0 

Individual Orifice 
Orifice Average 

Ymax-Ymin 0.98 < Y/Yd 
< 0.010? < 1.02? 

Pass Pass 

Pass Pass 

Pass Pass 

Pass Pass 

I I 

Average 
(deg F) 

I 77.0 

I 77.0 

I 77.0 

I 75.0 

I 75.0 

I 75.0 

I 76.0 
I 76.0 

I 76.0 

I 76.0 

I 76.0 

I 76.0 

Orifice 
Average 

dH@-dH@av 
< 0.155? 

Pass 

Pass 

Pass 

Pass 

semi annual cal 40-WCS 10-4-19 WCS 
312712020 
12:36 PM 
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TIC 

I.D. 

43 

T3 (OIL) 

T2 (Boiling H20) 

T1 (Ice/Water) 

THERMOCOUPLE CALIBRATION 

Thermocouple ID: 43 
Date: 12/31/2019 

Performed By: RD/DA/RH/AD 

Calibrated Digital Temperature Readout ID: PTC-9 
T1 Reference Thermometer ID: 242196 
T2 Reference Thermometer ID: 242196 
T3 Reference Thermometer ID: 242167 

TIC - Readout Reference Thermometer 
Readout OF OF 

LO. Reading 1 Reading 2 Reading 3 Average ReadinA 1 Reading 2 Reading 3 
PTC-9 358 358 358 358 360 360 360 
PTC-9 209 209 209 209 212 212 212 
PTC-9 31 31 31 31 32 32 32 

1) Difference% (°R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (°R) 

Average 

360 

212 

32 

Difference 

OF %,(°R) 

2.0 0.2% 

3.0 0.4% 

1.0 0.2% 

Pass 

Pass 

Pass 
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TIC 

1.D. Readout 

TC-CAL l.D. 

T3 (OIL) PTC-42 

T2 (Boiling H2O) PTC-42 

T1 (Ice/Water) PTC-42 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: PTC-42 

Readout Description: Handheld 
Date: 12/30/2019 

Performed By: RD/DA/RH/AD 

Calibrated Thermocouple ID: TC-CAL 

T1 Reference Thermometer ID: 242196 

T2 Reference Thermometer ID: 242196 

T3 Reference Thermometer ID: 242167 

TIC - Readout Reference Thermometer 

OF OF 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

360 360 360 360 360 360 360 

212 212 212 212 212 212 212 

32 32 32 32 32 32 32 

1) Difference% (°R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (°R) 

Thermocouple Source Readings 

TIC - Readout TIC Source 

TIC Source OF OF 

SIN Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (~650 F) SIN 106970 650 650 650 650 650 650 650 

T3 (~370 F) SIN 106970 360 360 360 360 360 360 360 

T2 (~212 F) SIN 106970 210 210 210 210 212 212 212 

T1 (~32 F) SIN 106970 32 32 32 32 32 32 32 

1) Difference % (
0 R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (°R) 

Average 

360 

212 

32 

Average 

650 

360 

212 

32 

Difference 

OF %, (OR) 

0.0 0.0% 

0.0 0.0% 

0.0 0.0% 

Difference 

OF %, (OR) 

0.0 0.0% 

0.0 0.0% 

2.0 0.3% 

0.0 0.0% 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
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TIC 

I.D. Readout 

TC-CAL I.D. 

T3 (OIL) 40-WCS 

T2 (Boiling H20) 40-WCS 

T1 (Ice/Water) 40-WCS 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 40-WCS 
Readout Description: Control Box 

Date: 12/30/2019 
Performed By: RD/DA/RH/AD 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 242196 
T2 Reference Thermometer ID: 242196 
T3 Reference Thermometer ID: 242167 

TIC - Readout Reference Thermometer 
OF OF 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

360 360 360 360 360 360 360 

212 212 212 212 212 212 212 

32 32 32 32 32 32 32 

1) Difference% (°R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (°R) 

Thermocouple Source Readings 

TIC - Readout TIC Source 

TIC Source OF OF 

SIN Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (~650 F) SIN 106970 651 651 651 651 650 650 650 

T3 (~370 F) SIN 106970 357 357 357 357 360 360 360 

T2 (~212 F) S/N 106970 213 213 213 213 212 212 212 

T1 (~32 F) S/N 106970 33 33 33 33 32 32 32 

1) Difference% (°R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (°R) 

Average 

360 

212 

32 

Average 

650 

360 

212 

32 

Difference 

OF %, (OR) 

0.0 0.0% 

0.0 0.0% 

0.0 0.0% 

Difference 

OF %, (OR) 

1.0 0.1% 

3.0 0.4% 

1.0 0.1% 

1.0 0.2% 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
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TIC 

I.D. Readout 

TC-CAL 1.0. 

T3 (OIL) 17-WCS 

T2 (Boiling H20) 17-WCS 

T1 (Ice/Water) 17-WCS 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 17-WCS 
Readout Description: Control Box 

Date: 12/30/2019 
Performed By: RD/DNRH/AD 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 242196 

T2 Reference Thermometer ID: 242196 

T3 Reference Thermometer ID: 242167 

TIC - Readout Reference Thermometer 

OF OF 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

360 360 360 360 360 360 360 

212 212 212 212 212 212 212 

32 32 32 32 32 32 32 

1) Difference% (°R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (
0 R) 

Thermocouple Source Readings 

TIC - Readout TIC Source 

TIC Source OF OF 

SIN Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (~650 F) SIN 106970 647 647 647 647 650 650 650 

T3 (~370 F) SIN 106970 358 358 358 358 360 360 360 

T2 (~212 F) SIN 106970 210 210 210 210 212 212 212 

T1 (~32 F) SIN 106970 31 31 31 31 32 32 32 

1) Difference % (°R) = Difference (°F) / (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (
0 R) 

Average 

360 

212 

32 

Average 

650 

360 

212 

32 

Difference 

OF %, (°R) 

0.0 0.0% 

0.0 0.0% 

0.0 0.0% 

Difference 

OF %, (OR) 

3.0 0.3% 

2.0 0.2% 

2.0 0.3% 

1.0 0.2% 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
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Notes: 

I I I I I I I I I I I I I I I I I I I I I I 

S Type Pitot Tube Dimensional Calibration Record 

-------------•~_; ~------< A ---j ~t 
z 

Side View 

~.1bij 
f ~ M, ~ 

End View 

z< 1/8" w< 1/32" Yes 
"3/16" < Dt < 

n/a n/a n/a n/a n/a Acceptability Criteria 3/8" 

Side View, Side View, 
Impact Impact 

Date Calibrated By 
openings openings 

Pa= Pb 
Tubing 

M1 M2 M3 M4 MS Properly Properly Diameter, dt 
aligned, z < aligned, w< 

1/8" 1/32" 

12/30/19 DA y y y 0.375 0.842 0.845 0.841 0.864 0.380 

Reference "A Type-S Pitot Tube Calibration Study", Robert F. Vollaro, October 15, 1975 
If tube is not visibly deformed it is assumed that Pa = Pb = .5 x avg. of M1 & M2, and that average face opening plane angles represent individual angles to tube axis 

I I 

n/a 

M6 

0.397 

I I I I I I I I 

-I Ms I-
f 

M, 

1 
? • i Pb 

M3 A"' Pa 

l --...., + 
-I Ms f.--

Top View 

10degrees 5 degrees 
1.05 Dt < P < 1.5 

Dt 

Average Face 
Average Face Opening Plane 

Opening Plane Angle, offset 
from 

Frontal Angle 
Ratio of P/Dt Status 

perpendicular 
from parallel to 

Longitudinal to transverse 
Axis 

axis 

-0.2 -1.7 1.1 Pass 
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Appendix 8.1 
General Emissions Calculations 
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Desert View Power 
2020 RATA 

GENERAL EMISSION CALCULATIONS 

I. Stack Gas Velocity 

A. Stack gas molecular weight, lb/lb-mole 

MWdry = 0.44 *%CO2+ 0.32 * %02 + 0.28 * %N2 

MW wet = MW dry * ( 1 - B wo } + 18 * 8 wo 

8. 

C. 

Absolute stack pressure, iwg 

Ps = Pbar + Psg 
13.6 

Stack gas velocity, ft/sec 

vs = 2_9 * cp * ,fiJi *ff:* 29.92 * 28.95 
ps * MWwet 

II. Moisture 

Ill. 

A. Sample gas volume, dscf 

V = 0.03342 * V * (P + ~H ) * Tref * Y 
mstd m bar 13.6 Tm d 

8. Water vapor volume, scf 

vwstd = 0.0472 * Vic * Tref 
528 °R 

C. Moisture content, dimensionless 

B = vwstd 

wo (V mstd + V wstd } 

Stack gas volumetric flow rate 

A. Actual stack gas volumetric flow rate, wacfm 

Q =V * A *60 s s 

8. Standard stack gas flow rate, dscfm 

Q = Q * ( 1 _ 8 ) * Tref * p s 
sd wo Ts 29.92 

W002AS-678786-RT-945 148 of 298 

111!11!1 

!111!!8 



-
-

.. 

.. 

-

-
-

Desert View Power 
2020 RATA 

IV. Gaseous Mass Emission Rates, lb/hr 

M = ppm * MWi * Q sd * 60 

sv * 106 

V. 

VI. 

Emission Rates, lb/MMBtu 

lb ppm*MWi *F * 20.9 
---=-----
MMBtu SV * 10 6 20.9 - %0 2 

Percent lsokinetic 

l=---1_7._3_2_x_T~s~(V~m~s_td~)--x 
(1~Bwo) 0 x Vs x Ps x Dn2 

VI I. Particulate emissions 

(a) 

(b) 

(c) 

Grain loading, gr/dscf 
C = 0.01543 (MnNm std) 

Grain loading at 12% CO2, gr/dscf 
C12% CO2 = C (12/% CO2) 

Mass emissions, lb/hr 

520°R 
Tref 

M = C x Qsd x (60 min/hr)/(7000 gr/lb) 

(d) Particulate emission factor 

lb/106 Btu= ex 1 lb X F X 
20-9 

7000 gr 20.9 - % 02 
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Nomenclature: 

As 
Bwo 
C12%C02 

C 
Cp 
On 
F 
H 
I 
Mn 
Mi 
MW 
Mwi 

0 

~p 

Pbar 

Ps 
Ps9 

Q 
Osd 

sv 
Tm 
Tref 

Ts 
Vs 

Vic 

Vm 

Vmstd 

Vwstd 

yd 

= stack area, ft2 

= flue gas moisture content, dimensionless 

= particulate grain loading, gr/dscf corrected to 12% CO2 

= particulate grain loading, gr/dscf 

= pitot calibration factor, dimensionless 

= nozzle diameter, in. 

= fuel F-Factor, dscf/MMBtu @ 0% 02 
= orifice differential pressure, iwg 

= % isokinetics 
= mass of collected particulate, mg 

= mass emission rate of specie i, lb/hr 

= molecular weight of flue gas, lb/lb-mole 

= molecular weight of specie i: 

S02: 64 
NOx: 46 
CO: 28 
HC: 16 
= sample time, min. 

= average velocity head, iwg = ( -JtiP) 2 

= barometric pressure, inches Hg 

= stack absolute pressure, inches Hg 

= stack static pressure, iwb 

= wet stack flow rate at actual conditions, wacfm 

= dry standard stack flow rate, dscfm 

= specific molar volume of an ideal gas at standard conditions, ft3/lb-mole 

= meter temperature, 0 R 

= reference temperature, 0 R 

= stack temperature, 0 R 
= stack gas velocity, ft/sec 

= volume of liquid collected in impingers, ml 

= uncorrected dry meter volume, def 

= dry meter volume at standard conditions, dscf 

= volume of water vapor at standard conditions, scf 

= meter calibration coefficient 
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RATA SPECIFIC EMISSION CALCULATIONS 

The following equations are used for Relative Accuracy Test Audit (RATA) Computational 
Procedures: 

1. 

2. 

Stack Gas Corrected Concentration 

a. 

Relative Accuracy Calculations 

a. Average Difference 

b. 

C. 

d. 

e . 

Standard Deviation 

Confidence Coefficient 

c0= sd 
to_975 ✓fl_ 

Relative Accuracy 

ldl+!ccj 
RA -=--=-xl00 

RM 

Reference Method Average 
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3. Bias Adjustment Factor .. 

BAF=l+ !al --
a. 

CEM -
4. Nomenclature -

Cgas = Corrected Stack Gas Concentration, ppm dry -
C = Average Gas Concentration, ppm dry -
Co = Average of the Initial and Final Zero Bias Check 

Cm = Average of the Initial and Final Upscale Bias Check -
Cma = Actual Value of Upscale Calibration Gas Concentration -
d = Arithmetic Mean 

Sd = Standard Deviation -
N = Number of Tests 

Confidence Coefficient 
illl'!llf/ 

cc = 

RA = Relative Accuracy p 

RM = Reference Method 

t 0,975 = t Value -
j<lj = Absolute Value of the Mean Difference 

~ 

1!!1111111 
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Unit 1 Calculations 
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PRE-TEST INFORMATION 

GENERAL 

Test: 1-RA-U1 

Date: 3/12/2020 

Start Time 700 

Station: Desert View Power 

Unit: #1 

Test Condition Full Load 

Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
29.92 "Hg 

Meter No. 40-WCS 

Meter Yd: 1.0020 

Meter Pressure 2.5 iwg 

Pstack: 0.38 iwg 
Pstack 29.94 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 ft2 

#/Matl. 

1/H2O 
2/H2O 

3/Empty 
4/S.G. 
Rinse 
Total 

Time 
Start 

Stop 

Total 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

End Start Diff. Point 

842.6 717.4 125.2 5 

625.2 621.9 3.3 4 

651.6 649.5 2.1 3 

949.9 940.0 9.9 2 

50.0 -50.0 1 

90.5 5 

Dry Gas Meter 4 

Vol. Tm(in) Tm/out) 3 

98.700 79 2 

80 1 

124.996 85 5 

4 

26.296 81.3 3 

Summary 2 

Sample Volume· 25.853 dscf 1 

H2OVolume. 4.272 scf 5 

Moisture Content: 14.2 % 4 

3 

METHOD 3A, SC, 7E DATA 2 

~ QQz till.: co 1 

Analyzer Span 19.15 18.94 90.40 965 5 

Actual Span Value 10.48 10.48 47.3 4.74 4 

Pre Test Zero Direct 0.00 0.05 0.04 0.01 3 

Pre Test Span Direct 10.53 10.53 47.62 4.74 2 

Pre-test Zero 0.15 0.05 0.14 0.05 1 

Pre-test Span 10.50 1046 47.65 4.75 5 
4 

0-30 min 9.30 11.04 39.64 0.19 3 
2 

Post Test Zero Direct 0.02 0.05 0.04 0.01 1 

Post Test Span Direct 10.55 10.45 47.62 4.75 Average 

Post-test Zero 0.03 0.05 0.08 0.06 

Post-test Span 10.48 10.41 47.37 4.77 

Average 9.30 11.04 39.64 0.19 

Corr. Results 9.28 11.09 39.44 0.14 

Ca! Error <2% Bias <5%: Drift <3% 

Calibrtion Error 0.2% 0.3% 04% 0.0% 

Pre-Test Zero Bias 0.7% 0.0% 0.1% 0.5% 

Pre-Test Span Bias -0.2% -0.4% 0.0% 0.0% 

Post-Test Zero Bias 0.0% 0.0% 0.0% 0.4% 

Post-Test Span Bias -04% -0.2% -0.3% 0.2% 

Zero Drift -0.6% 0.0% -0.1% 0.1% 

Span Drift -0.1% -0.3% -0.3% 0.3% 

(:t\L STATL s r·,.s::: F='ASS F·,,1.,S~S :---~ss 
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 

Flow kdscfh 5634.40 5478 73 155.67 2.8% 

02 % dry 9.28 9.4 -0.12 -1.3% 

CO2 % dry 11.09 11.4 -0.26 -2.4% 

NOx ppm dry 39.44 41.3 -1.89 -4.8% 

NOx ppm@3%O2 60.77 63.8 -3.01 -5.0% 

NO. lb/hr 26.53 27.23 -0.70 -26% 

SO2 ppm dry 916 8.72 044 4.9% 

SO2 ppm@3%O2 14.12 13.51 0.61 4.3% 

SO2 lb/hr 8.58 7.957 0.620 7.2% 

co ppm dry 0.14 3.05 -2.91 

co ppm@3%O2 0.21 4.76 -4.54 

co lb/hr 0.056 1.216 -1.16 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

fin. H2Ol (in. HP2l IT} {fQfil 

1.60 1.2649 353 88.63 

1.40 1.1832 355 83 01 

1.30 1.1402 356 80.04 JIIMi.! 

1.20 1.0954 359 77 04 

LIO 1.0488 358 73.71 

140 1.1832 356 83.06 

1.20 1.0954 357 76.95 

l.10 1.0488 358 73.71 

1.20 1.0954 359 77 04 

l.10 1.0488 358 73.71 

1.30 1.1402 357 80.09 

LOO 1 0000 358 70.28 

LOO 1.0000 358 70.28 

0.98 0.9899 357 69.53 

0.95 0.9747 356 68.42 

0.94 0.9695 355 68.02 

0.93 0.9644 356 67.70 

0.88 0.9381 357 65 89 

0.94 0.9695 358 6814 

LOO 1.0000 358 70.28 

0.98 0.9899 355 69.45 

091 0.9539 356 66.96 

0.85 0.9220 357 64.76 

0.87 0.9327 358 65.56 

0.90 0.9487 356 66.60 

LJO 1.0488 356 73.62 

0.95 0.9747 355 68.38 

LOO 1.0000 357 70.24 

0.97 0.9849 358 69.22 

1.20 1.0954 357 76.95 

1.0679 1.0334 356.8 72.58 

TEST SUMMARY 

02 9.283 % dry 

7.966 %wet 

CO2 : 11.093 % dry 

9.520 %wet 

NO, 39444 ppm dry 

33.851 ppm wet 

26.533 lb/hr 

SO2 9.1638911 ppm dry 

SO2 8.576 lb/hr 

co 0.14 ppm dry 

0.12 ppm wet 

0.056 lb/hr 

H2O: 14.2 % 

MW: 2842 lb/lb-mole 

Flow: 169,132 wacfm 

93.91 mdscfm 

563440 kdscfh 

SOx Titration Summary 

B1/2 Probe -N BaCl2 0.0096712 

Total VOL (ml) 473 

Aliquot VOL (ml) 20 

Tilrant VOL (ml) 2.44 
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PRE-TEST INFORMATION 

GENERAL 

Test: 2-RA-U1 

Date: 3/12/2020 
Start Time: 7:43 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
29.92 "Hg 

Meter No. 40-WCS 

Meter Yd: 1.0020 
Meter Pressure: 2.5 iwg 
Pstack: 0.38 iwg 
Pstack: 29.94 "Hg 
Cp: 0.84 
Tref: 68 OF 

Stack Area: 38.84 ff 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 858.3 730.1 128.2 5 
2/H2O 685.6 683.4 2.2 4 

3/Empty 606.2 605.9 0.3 3 
4/S.G. 1048.0 1041.6 6.4 2 
Rinse 50.0 -50.0 1 
Total 87.1 5 

Dry Gas Meter 4 
Time Vol. Tm(in) Tm(out) 3 
Start 126.500 85 2 

88 1 
Stop 152.744 88 5 

4 
Total 26.244 87.0 3 

Summary 2 
Sample Volume: 25.535 dscf 1 
H2O Volume: 4.111 scf 5 
Moisture Content: 13.9 % 4 

3 
METHOD 3A, SC, 7E DATA 2 

~ ~ till,. co 1 
Analyzer Span 19.15 18.94 90.40 9.65 5 
Actual Span Value 10.48 10.48 47.3 4.74 4 
Pre Test Zero Direct 0.02 0.05 0.04 0.01 3 
Pre Test Span Direct 10.55 10.45 47.62 4.75 2 
Pre-test Zero 0.03 0.05 0.08 0.06 1 
Pre-test Span 10.48 10.41 47.37 4.77 5 

4 
0-30 min 9.42 10.93 40.06 0.15 3 

2 
Post Test Zero Direct 0.00 0.05 0.05 -0.01 1 
Post Test Span Direct 10.52 10.42 47.78 4.72 Average 
Post-test Zero 0.02 0.06 0.09 0.05 
Post-test Span 10.43 10.34 47.01 4.74 
Average 9.42 10.93 40.06 0.15 
Corr. Results 9.44 11.05 40.14 0.09 

Cal Error <2%. Bias <5%; Drift <3% 

Calibrtion Error 0.4% -0.2% 0.4% 0.1% 
Pre-Test Zero Bias 0.0% 0.0% 0.0% 0.4% 
Pre-Test Span Bias -0.4% -0.2% -0.3% 0.2% 
Post-Test Zero Bias 0.1% 0.0% 0.0% 0.6% 
Post-Test Span Bias -0.5% -0.4% -0.8% 0.2% 

Zero Drift 0.0% 0.0% 0.0% 0.0% 
Span Drift -0.3% -0.3% -0.4% -0.4% 
c;,L 3T"~<\·'.·us 5:3 Pi-'.SS ,--.,-s·_, \.'.'fS,:, 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth GEMS Diff. Diff. % 
Flow kdscfh 5637.78 5447.83 189.94 3.4% 

02 % dry 9.44 9.5 -0.05 -0.6% 

CO2 % dry 11.05 11.3 -0.23 -2.1% 

NO, ppm dry 40.14 41.7 -1.54 -3.8% 

NO, ppm@3% 0 2 62.71 65.0 -2.25 -3.6% 

NO, lb/hr 27.02 27.3 -0.30 -1.1% 

SO2 ppm dry 8.52 8.60 -0.08 -1.0% 

SO2 ppm@3% 0 2 13.30 13.44 -0.14 -1.1% 

SO2 lb/hr 7.974 7.819 0.156 2.0% 
co ppm dry 0.09 2.78 -2.68 
co ppm@ 3% 0 2 0.15 4.37 -4.22 

co lb/hr 0.039 1.102 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

(in. H2O) (in. H2O2) rn ®fil 
1.500 1.2247 354 85.81 
1.400 1.1832 355 82.95 
1.200 1.0954 356 76.85 
I.JOO 1.0488 357 73.62 
1.000 1.0000 357 70.20 
1.400 1.1832 358 83.11 
1.300 1.1402 358 80.08 
I.JOO 1.0488 359 73.71 
1.100 1.0488 358 73.67 
1.100 1.0488 357 73.62 
1.300 1.1402 357 80.03 
1.100 1.0488 358 73.67 
0.990 0.9950 359 69.93 
0.970 0.9849 360 69.26 
0.950 0.9747 358 68.46 
0.960 0.9798 358 68.82 
0.920 0.9592 359 67.41 

0.900 0.9487 360 66.72 
0.950 0.9747 361 68.59 
1.100 1.0488 360 73.76 
1.000 1.0000 355 70.11 
0.920 0.9592 356 67.29 
0.830 0.9110 57 50.87 
0.850 0.9220 358 64.76 
0.880 0.9381 358 65.89 
1.000 1.0000 357 70.20 
0.940 0.9695 358 68.10 
0.990 0.9950 357 69.84 
0.960 0.9798 358 68.82 
1.000 1.0000 355 70.11 

1.0507 1.0250 347.6 71.54 
TEST SUMMARY 

Oi 9.443 %dry 
8.133 %wet 

COi 11.047 %dry 
9.515 %wet 

NO,: 40.140 ppm dry 

34.574 ppm wet 

27.018 lb/hr 
SO2: 8.515249 ppm dry 

7.974 lb/hr 

CO: 0.09 ppm dry 

0.08 ppm wet 

0.039 lb/hr 

H2O: 13.9 % 

MW: 28.46 lb/lb-mole 

Flow: 166,721 wacfm 

93.963 mdscfm 

5637.78 kdscfh 

SOx Titration Summary 

B1/2 Probe 
N BaCl2 0.0096712 

Total VOL (ml) 422 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.51 



PRE-TEST INFORMATION 

GENERAL 

Test: 3-RA-U1 

Date: 3/12/2020 

Start Time: 8:29 

Station: Desert View Power 

Unit: #1 
Test Condition: Full Load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 
Barom. Pressure: psi 

29.92 "Hg 

Meter No. 40-WCS 

Meter Yd 1.0020 

Meter Pressure: 2.5 iwg 
Pstack: 0.38 iwg 

Pstack: 29.94 "Hg 

Cp: 0.84 

Tref: 68 "F 

Stack Area: 38.84 ft2 

METHOD 3A, SC, 7E DATA 

~ .QQz 

Span 19.15 18.94 

Actual Span Value 10.48 10.48 

Pre Test Zero Direct 0.00 0.05 

Pre Test Span Direct 10.52 10.42 

Pre-test Zero 0.02 0.06 

Pre-test Span 10.43 10.34 

0-30 min 9.35 10.91 

Post Test Zero Direct 0.01 0.05 

Post Test Span Direct 10.54 10.40 

Post-test Zero 0.03 0.06 

Post-test Span 10.45 10.36 

Average 9.35 10.91 

Corr. Results 9.38 11.05 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 866.1 738.6 127.5 5 

2/H2O 656.0 654.0 2.0 4 

3/Empty 651.7 651.6 0.1 3 

4/S.G. 951.8 949.9 1.9 2 

Rinse 50.0 -50.0 1 

Total 81.5 5 

Dry Gas Meter 4 

Time Vol. Tm(inl Tm{out) 3 

Start 154.000 86 2 
90 1 

Stop 180.471 93 5 
4 

Total 26.471 89.7 3 

Summary 2 

Sample Volume: 25.631 dscf 1 

H2O Volume: 3.847 set 5 

Moisture Content: 13.1 % 4 

3 

2 

!iQ,. co 1 

90.40 9.65 5 

47.3 4.74 4 

0.05 -0.01 3 

47.78 4.72 2 

0.09 0.05 1 

47.01 4.74 5 
4 

40.42 0.19 3 
2 

0.06 0.02 1 

47.78 4.75 Average 

0.09 0.07 

47.21 4.79 

40.42 0.19 

40.57 0.13 

Cal Error <2%, Bias <5%: Drift <3% 

Calibrtion Error 0.2% -0.3% 0.5% -0.2% 

Pre-Test Zero Bias 0.1% 0.0% 0.0% 0.6% 

Pre-Test Span Bias -0.5% -0.4% -0.8% 0.2% 

Post-Test Zero Bias 0.1% 0.1% 0.0% 0.5% 

Post-Test Span Bias -0.5% -0.3% -0.6% 0.4% 

Zero Drift 0.0% 0.0% 0.0% 0.2% 

Span Drift 0.1% 0.1% 0.2% 0.5% 

C;;c-1 ::;TALJ.:.: P\'';S F'/.\S~::- ?A:;c<:. ?A.'_'::'~ 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5629.25 5357 272.18 4.8% 

02 % dry 9.38 9.5 -0.10 -1.0% 

CO2 % dry 11.05 11.3 -0.21 -1.9% 

NOx ppm dry 40.57 42.4 -1.82 -4.5% 

NO. ppm@3% 02 63.06 66.1 -3.04 -4.8% 

NOx lb/hr 27.27 27.23 0.03 0.1% 

SO2 ppm dry 8.59 8.87 -0.28 -3.2% 

SO2 ppm@3% 0 2 13.36 13.85 -0.49 -3.7% 

SO2 lb/hr 8.036 7.924 0.112 1.4% 

co ppm dry 0.13 2.11 -1.97 

co ppm@3% 0 2 0.21 3.30 -3.10 

co lb/hr 0.054 0.820 -0.77 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

.illL!:hQ1 On. H7O2) rn ®fil 
1.600 1.2649 358 88.69 

1.300 1.1402 360 80.04 

I.JOO 1.0488 361 73.67 

1.100 1.0488 360 73.63 

1.000 1.0000 361 70.25 

1.400 1.1832 358 82.96 

1.200 1.0954 359 76.86 -1.200 1.0954 360 76.90 

l.000 1.0000 361 70.25 

1.000 1.0000 360 70.20 

1.400 1.1832 355 82.81 

1.000 1.0000 358 70.12 

0.980 0.9899 359 69.45 

0.980 0.9899 360 69.50 

0.930 0.9644 358 67.62 

0.970 0.9849 355 68.93 

0.900 0.9487 358 66.52 

0.870 0.9327 359 65.44 

0.990 0.9950 359 69.81 

1.000 1.0000 357 70.07 

1.100 1.0488 355 73.40 

0.940 0.9695 356 67.90 

0.850 0.9220 357 64.61 

0.820 0.9055 358 63.49 

0.870 0.9327 357 65.36 

1.200 1.0954 355 76.67 

0.930 0.9644 356 67.54 

0.980 0.9899 358 69.41 

0.950 0.9747 357 68.30 

0.990 0.9950 352 69.51 
1.0447 1.0221 357.9 71.66 

TEST SUMMARY 

02: 9.383 % dry 

8.159 %wet 

CO2: 11.054 % dry 

9.612 %wet 

NOx: 40.569 ppm dry 

35.275 ppm wet 

27.265 lb/hr 

SO2 : 8.5945496 ppm dry 

8.036 lb/hr 

CO: 0.13 ppm dry 

0.12 ppm wet 

0.054 lb/hr 

H2O: 13.1 % 

MW: 28.56 lb/lb-mole 

Flow: 167,007 wacfm 

93.82 mdscfm 

5629.25 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0096712 

Total VOL (ml) 490 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.19 
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PRE-TEST INFORMATION 

GENERAL 

Test 4-RA-U1 

Date: 3/12/2020 
Start Time: 9:13 
Station: Desert View Power 

Unit: #1 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
29.92 "Hg 

Meter No. 40-WCS 

Meter Yd, 1.0020 

Meter Pressure: 2.5 iwg 
Pstack: 0.38 iwg 
Pstack: 29.94 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 tt2 
METHOD 3A, 6C, 7E DATA 

Qi QQi 
Span 19.15 18.94 
Actual Span Value 10.48 10.48 
Pre Test Zero Direct 0.01 0.05 
Pre Test Span Direct 10.54 10.40 
Pre-test Zero 0.03 0.06 
Pre-test Span 10.45 10.36 

0-30 min 9.18 11.09 

Post Test Zero Direct 0.01 0.05 
Post Test Span Direct 10.50 10.43 
Post-test Zero 0.03 0.06 

Post-test Span 10.41 10.36 

Average 9.18 11.09 

Corr. Results 9.22 11.22 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 889.1 765.5 123.6 5 
2/H2O 676.6 675.8 0.8 4 

3/Empty 607.0 606.5 0.5 3 
4/S.G. 1054.6 1048.0 6.6 2 
Rinse 50.0 -50.0 1 
Total 81.5 5 

Dry Gas Meter 4 
Time Vol. Tm(in} Tm(out) 3 
Start 182.000 91 2 

91 1 
Stop 208.654 93 5 

4 

Total 26.654 91.7 3 
Summary 2 

Sample Volume: 25.714 dscf 1 

H2OVolume: 3.847 sci 5 

Moisture Content: 13.0 % 4 

3 

2 

!ill:. co 1 

90.40 9.65 5 
47.3 4.74 4 
0.06 0.02 3 

47.78 4.75 2 
0.09 0.07 1 

47.21 4.79 5 
4 

38.28 0.20 3 
2 

0.07 -0.01 1 
47.76 4.72 Average 

0.09 0.05 

47.08 4.75 
38.28 0.20 

38.39 0.14 
Cal Error <2%, Bias <5(fo; Drift <3% 

Calibrtion Error 0.3% -0.4% 0.5% 0.1% 

Pre-Test Zero Bias 0.1% 0.1% 0.0% 0.5% 
Pre-Test Span Bias -0.5% -0.3% -0.6% 0.4% 
Post-Test Zero Bias 0.1% 0.0% 0.0% 0.5% 
Post-Test Span Bias -0.5% -0.4% -0.8% 0.4% 

Zero Drift 0.0% 0.0% 0.0% -0.2% 

Span Drift -0.2% 0.0% -0.1% -0.4% 
CAL ;:;TATUS r;;\SS F·-.h.S~~; PP.,;?~! ?Ai:;? 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth GEMS Diff. Diff. % 
Flow kdscfh 5676.07 5353.10 322.97 5.7% 

02 % dry 9.22 9.3 -0.07 -0.7% 

CO2 % dry 11.22 11.4 -0.21 -1.9% 

NO, ppm dry 38.39 40.0 -1.61 -4.2% 

NO, ppm@3% 0 2 58.83 61.5 -2.68 -4.6% 

NO, lb/hr 26.02 25.6347 0.38 1.5% 

SO2 ppm dry 6.47 7.04 -0.57 -8.8% 

SO2 ppm@3% 02 9.91 10.83 -0.92 -9.3% 

SO2 lb/hr 6.098 6.264 -0.166 -2.7% 

co ppm dry 0.14 2.29 -2.15 

co ppm@3% 0 2 0.22 3.53 -3.31 

co lb/hr 0.060 0.892 
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METHOD 2 DATA 

dP dP2 
Temp Velocity 

(in. H20} {in. H2O2
) ITl !fQ§} 

1.500 1.2247 355 85.68 
1.400 1.1832 56 65.87 
1.300 1.1402 358 79.91 
l.l00 1.0488 357 73.47 
1.000 1.0000 355 69.96 
l.300 1.1402 356 79.82 
1.200 1.0954 357 76.73 
1.100 1.0488 358 73.51 
l.l00 1.0488 358 73.51 
1.000 1.0000 355 69.96 
l.300 1.1402 354 79.72 

I.IOO 1.0488 355 73.38 

1.000 1.0000 356 70.00 
0.950 0.9747 357 68.27 
0.910 0.9539 358 66.86 

0.930 0.9644 355 67.47 

0.940 0.9695 356 67.87 

0.850 0.9220 357 64.58 

0.960 0.9798 355 68.55 

0.990 0.9950 354 69.57 

1.200 1.0954 356 76.69 
0.930 0.9644 357 67.55 
0.840 0.9165 358 64.24 
0.810 0.9000 358 63.08 
0.850 0.9220 355 64.50 
1.300 1.1402 354 79.72 
0.920 0.9592 353 67.02 
0.970 0.9849 352 68.78 
0.960 0.9798 353 68.46 
1.000 1.0000 354 69.92 

1.0500 1.0247 345.7 71.15 

TEST SUMMARY 

02: 9.218 % dry 

8.018 %wet 

CO2: 11.224 % dry 

9.764 %wet 

NO,: 38.393 ppm dry 

33.397 ppm wet 

26.017 lb/hr 

SO2: 6.4682569 ppm dry 

6.098 lb/hr 

CO: 0.14 ppm dry 

0.13 ppm wet 

0.060 lb/hr 

H2O: 13.0 % 

MW: 28.58 lb/lb-mole 

Flow: 165,821 wacfm 

94.60 mdscfm 

5676.07 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0096712 

Total VOL (ml) 463 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 1.75 



PRE-TEST INFORMATION 

GENERAL 

Test: 5-RA-U1 

Date: 3/12/2020 

Start Time: 9:57 

Station: Desert View Power 

Unit: #1 
Test Condition: Full Load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 
Barom. Pressure: psi 

29.92 "Hg 

Meter No. 40-WCS 

Meter Yct 1.0020 

Meter Pressure: 2.5 iwg 
Pstack: 0.38 iwg 
Pstack: 29.94 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 tt2 
METHOD 3A, 6C, 7E DATA 

~ ~ 
Span 19.15 18.94 

Actual Span Value 10.48 10.48 

Pre Test Zero Direct 0.01 0.05 

Pre Test Span Direct 10.50 10.43 

Pre-test Zero 0.03 0.06 

Pre-test Span 10.41 10.36 

0-30 min 9.25 11.02 

Post Test Zero Direct 0.01 0.05 
Post Test Span Direct 10.47 10.43 

Post-test Zero 0.03 0.06 

Post-test Span 10.41 10.33 

Average 9.25 11.02 

Corr. Results 9.31 11.17 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 760.3 633.9 126.4 5 

2/H2O 729.7 728.0 1.7 4 

3/Empty 649.8 649.5 0.3 3 

4/S.G. 956.7 951.8 4.9 2 

Rinse 50.0 -50.0 1 

Total 83.3 5 

Dry Gas Meter 4 
Time Vol. Tm(in} Tm(out} 3 

Start 210.000 93 2 

93 1 
Stop 236.416 92 5 

4 

Total 26.416 92.7 3 

Summary 2 

Sample Volume: 25.438 dscf 1 

H2O Volume: 3.932 set 5 

Moisture Content: 13.4 % 4 

3 

2 

NQ,, co 1 

90.40 9.65 5 

47.3 4.74 4 

0.07 -0.01 3 

47.76 4.72 2 

0.09 0.05 1 

47.08 4.75 5 
4 

39.62 0.17 3 

2 

0.05 -0.01 1 

47.61 4.71 Average 

0.07 0.04 

47.29 4.74 

39.62 0.17 

39.70 0.12 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.1% -0.2% 0.5% -0.2% 

Pre-Test Zero Bias 0.1% 0.0% 0.0% 0.5% 

Pre-Test Span Bias -0.5% -0.4% -0.8% 0.4% 

Post-Test Zero Bias 0.1% 0.0% 0.0% 0.5% 

Post-Test Span Bias -0.3% -0.5% -0.4% 0.4% 

Zero Drift 0.0% 0.0% 0.0% 0.0% 

Span Drift 0.0% -0.2% 0.2% -0.1% 

C:PJ.. ST/\TU~; '°·~/-.S'.3 Pi,SS r>p.,~:~:.~ F·','-'.~':.'> 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5663.77 5327.07 336.70 5.9% 

02 % dry 9.31 9.4 -0.04 -0.4% 

CO2 %dry 11.17 11.4 -0.20 -1.8% 

NO, ppm dry 39.70 41.3 -1.57 -4.0% 

NO, ppm@3% 0 2 61.33 63.7 -2.34 -3.8% 

NO, lb/hr 26.85 26.3880 0.46 1.7% 

SO2 ppm dry 7.29 8.21 -0.92 -12.6% 

SO2 ppm@3% 02 11.26 12.68 -1.42 -12.6% 

SO2 lb/hr 6.861 7.291 -0.430 -6.3% 

co ppm dry 0.12 2.68 -2.56 

co ppm@3% 02 0.19 4.16 -3.97 

co lb/hr 0.051 1.038 -0.99 
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METHOD 2 DATA 

dP dP2 
Temp Velocity 

lin. H20} (in. H2O2
) rn ffQ§} 

1.600 1.2649 355 88.57 

1.400 1.1832 356 82.90 

1.200 1.0954 357 76.80 -1.100 1.0488 358 73.57 

1.100 1.0488 357 73.53 

1.400 1.1832 356 82.90 

1.300 1.1402 358 79.98 

I.JOO 1.0488 359 73.62 

1.000 1.0000 360 70.24 

1.000 1.0000 359 70.19 

1.200 1.0954 354 76.66 

1.200 1 0954 355 76.71 

1.100 1.0488 356 73.48 

0.940 0.9695 357 67.97 

0.930 0.9644 358 67.65 

0.960 0.9798 356 68.65 

0.920 0.9592 355 67.16 

0.880 0.9381 354 65.65 

0.970 0.9849 353 68.88 

0.960 0.9798 352 68.48 

1.200 1.0954 353 76.61 

0.910 0.9539 354 66.76 

0.820 0.9055 355 63.41 

0.800 0.8944 356 62.67 

0.860 0.9274 357 65.02 

1.400 1.1832 358 83.00 

0.940 0.9695 359 68.06 

0.990 0.9950 359 69.84 

0.950 0.9747 358 68.37 

1.000 1.0000 357 70.11 

1.0628 1.0309 356.4 72.25 

TEST SUMMARY 

02: 9.312 % dry 

8.065 %wet .,,... 
COi 11.170 % dry 

9.674 %wet 

NO.: 39.705 ppm dry 

34.390 ppm wet 

26.848 lb/hr 

SO2: 7.2926267 ppm dry 
~ 

6.861 lb/hr 

CO: 0.12 ppm dry 

0.11 ppm wet 

-0.051 lb/hr 

H2O: 13.4 % 

MW: 28.53 lb/lb-mole 

Flow: 168,368 wacfm 

94.40 mdscfm 

5663.77 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0096712 

Total VOL (ml) 443 

Aliquot VOL (ml) 20 

Titrant VOL (ml) 2.04 
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PRE-TEST INFORMATION 

GENERAL 

Test: 6-RA-U1 
Date: 3/12/2020 
Start Time: 10:41 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Perfonned By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
29.92 "Hg 

Meter No. 40-WCS 
Meter Yd 1.0020 
Meter Pressure: 2.5 iwg 
Pstack: 0.38 iwg 
Pstack: 29.94 "Hg 
Cp: 0.84 
Tref: 68 "F 
Stack Area: 38.84 tt2 

METHOD 3A, 6C, 7E DATA 

Qi QQi 
Span 19.15 18.94 
Actual Soan Value 10.48 10.48 
Pre Test Zero Direct 0.01 0.05 
Pre Test Span Direct 10.47 10.43 
Pre-test Zero 0.03 0.06 
Pre-test Span 10.41 10.33 

0-30 min 9.20 11.04 

Post Test Zero Direct -0.09 0.05 
Post Test Span Direct 10.50 10.39 
Post-test Zero 0.03 0.06 
Post-test Span 10.42 10.32 
Average 9.20 11.04 
Corr. Results 9.26 11.21 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

#/Matt. End Start Diff. Point 
1/H2O 856.6 731.6 125.0 5 
2/H2O 687.5 686.0 1.5 4 

3/Empty 607.1 606.9 0.2 3 
4/S.G. 1060.5 1054.5 6.0 2 
Rinse 50.0 -50.0 1 
Total 82.7 5 

Dry Gas Meter 4 
Time Vol. Tm{in} Tm(out} 3 
Start 237.600 92 2 

87 1 
Stop 263.680 87 5 

4 
Total 26.080 88.7 3 

Summary 2 
Sample Volume: 25.298 dscf 1 
H2O Volume: 3.903 set 5 
Moisture Content: 13.4 % 4 

3 

2 

~ co 1 
90.40 9.65 5 
47.3 4.74 4 
0.05 -0.01 3 

47.61 4.71 2 
0.07 0.04 1 

47.29 4.74 5 
4 

38.80 0.17 3 
2 

0.03 0.02 1 
47.74 4.76 Average 
0.06 0.05 

47.39 4.78 
38.80 0.17 

38.76 0.12 
Cai Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.0% -0.3% 0.3% -0.3% 
Pre-Test Zero Bias 0.1% 0.0% 0.0% 0.5% 
Pre-Test Span Bias -0.3% -0.5% -0.4% 0.4% 
Post-Test Zero Bias 0.6% 0.1% 0.0% 0.3% 
Post-Test Span Bias -0.4% -0.4% -0.4% 0.2% 
Zero Drift 0.0% 0.0% 0.0% 0.0% 
Span Drift 0.1% 0.0% 0.1% 0.4% 
( ;;,!._ ~:~·tj:;T: _H:~ PASS P.<.,~:; PAS'.> ,:,:.:,s'\ 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff.% 
Flow kdscfh 5680.90 5278.73 402.17 7.1% 
02 % dry 9.26 9.3 -0.04 -0.4% 
CO2 % dry 11.21 11.4 -0.14 -1.2% 
NOx ppm dry 38.76 40.4 -1.60 -4.1% 
NOx ppm@3% 0 2 59.60 61.8 -2.21 -3.7% 

NOx lb/hr 26.29 25.5793 0.71 2.7% 
SO2 ppm dry 8.76 9.95 -1.20 -13.7% 
SO2 ppm@3% 02 13.46 15.24 -1.78 -13.2% 

SO2 lb/hr 8.262 8.771 -0.510 -6.2% 
co ppm dry 0.12 2.20 -2.07 
co ppm@3% 02 0.19 3.39 -3.20 

co lb/hr 0.051 0.852 
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METHOD 2 DATA 

dP dP2 
Temp Velocity 

(in. H2Ol (in. H2O2} rn ffi?.§} 
1.500 1.2247 356 85.80 
1.500 1.2247 356 85.80 
1.300 1.1402 358 79.98 
I.JOO 1.0488 357 73.52 
1.000 1.0000 356 70.06 
1.300 1.1402 355 79.83 
1.300 1.1402 354 79.78 
1.200 1.0954 354 76.65 
1.000 1.0000 353 69.93 
1.000 1.0000 354 69.97 
1.300 1.1402 356 79.88 
1200 1.0954 355 76.70 
1.000 1.0000 356 70.06 
0.970 0.9849 356 69.00 
0.920 0.9592 354 67.11 
0.990 0.9950 356 69.71 
0.900 0.9487 355 66.42 
0.870 0.9327 355 65.30 
0.940 0.9695 352 67.76 
0.990 0.9950 351 69.49 
1.200 1.0954 355 76.70 
0.960 0.9798 353 68.52 
0.810 0.9000 355 63.01 
0.830 0.9110 355 63.79 
0.880 0.9381 354 65.64 
1.300 1.1402 354 79.78 
0.960 0.9798 358 68.73 
0.950 0.9747 356 68.28 
0.980 0.9899 356 69.35 
1.100 1.0488 357 73.52 

1.0673 1.0331 355.1 72.33 
TEST SUMMARY 

02: 9.259 %dry 
8.022 %wet 

CO2: 11.213 % dry 
9.714 %wet 

NOx: 38.760 ppm dry 

33.579 ppm wet 

26.288 lb/hr 

SOi 8.7554063 ppm dry 

8.262 lb/hr 

CO: 0.12 ppm dry 

0.11 ppm wet 

0.051 lb/hr 

H2O: 13.4 % 

MW: 28.54 lb/lb-mole 

Flow: 168,570 wacfm 

94.68 mdscfm 

5680.90 kdscfh 

SOx Titration Summary 

81/2 Probe 
N BaCl2 0.0096712 

Total VOL (ml) 415 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.60 



PRE-TEST INFORMATION 

GENERAL 

Test: 7-RA-U1 

Date: 3/12/2020 

Start Time: 11:25 

Station: Desert View Power 

Unit: #1 

Test Condition: Full Load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
29.92 "Hg 

Meter No. 40-WCS 

Meter Yd 1.0020 

Meter Pressure: 2.5 iwg 

Pstack: 0.38 iwg 

Pstack: 29.94 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 tt2 
METHOD 3A, SC, 7E DATA 

~ @? 

Span 19.15 18.94 

Actual Span Value 10.48 10.48 

Pre Test Zero Direct -0.09 0.05 

Pre Test Span Direct 10.50 10.39 

Pre-test Zero 0.03 0.06 

Pre-test Soan 10.42 10.32 

0-30 min 9.31 10.72 

Post Test Zero Direct 0.01 0.05 

Post Test Span Direct 10.48 10.45 

Post-test Zero 0.02 0.05 

Post-test Span 10.45 10.34 

Average 9.31 10.72 

Corr. Results 9.35 10.88 

Montrose AQS 

RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 

Desert View Power UNIT 1 
METHOD 4 DATA 

lmpingers 

#/Mat!. End Start Diff. Point 

1/H2O 767.0 636.0 131.0 5 

2/H2O 748.0 745.7 2.3 4 

3/Empty 649.2 648.1 1.1 3 

4/S.G. 961.9 956.7 5.2 2 

Rinse 50.0 -50.0 1 

Total 89.6 5 

Dry Gas Meter 4 

Time Vol. Tm(in) Tm(out) 3 

Start 264.800 2 

87 1 

Stop 291.416 85 5 

84 4 

Total 26.616 85.3 3 

Summary 2 

Sample Volume: 25.976 dscf 1 

H2O Volume: 4.229 set 5 

Moisture Content: 14.0 % 4 

3 

2 

till,, co 1 

90.40 9.65 5 

47.3 4.74 4 

0.03 0.02 3 

47.74 4.76 2 

0.06 0.05 1 

47.39 4.78 5 
4 

37.19 0.15 3 
2 

0.04 0.01 1 

47.80 4.74 Average 

0.06 0.03 

47.42 4.76 

37.19 0.15 

37.09 0.11 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.1% -0.5% 0.5% 0.2% 

Pre-Test Zero Bias 0.6% 0.1% 0.0% 0.3% 

Pre-Test Span Bias -0.4% -0.4% -0.4% 0.2% 

Post-Test Zero Bias 0.1% 0.0% 0.0% 0.2% 

Post-Test Span Bias -0.2% -0.6% -0.4% 0.3% 

Zero Drift 0.0% 0.0% 0.0% -0.1% 

Span Drift 0.1% 0.1% 0.0% -0.2% 

ICJj ST nk .':;;:; FFS!i FAi]t; ?/.3'.', 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5638.73 5272.93 365.80 6.5% 

02 % dry 9.35 9.4 -0.03 -0.3% 

CO2 % dry 10.88 11.0 -0.10 -0.9% 

NO, ppm dry 37.09 38.5 -1.36 -3.7% 

NO, ppm@3% 0 2 57.49 59.6 -2.07 -3.6% 

NO, lb/hr 24.97 24.3150 0.66 2.6% 

SO2 ppm dry 5.92 6.74 -0.83 -14.0% 

SO2 ppm@3% 02 9.17 10.58 -1.41 -15.4% 

SO2 lb/hr 5.541 5.936 -0.394 -7.1% 

co ppm dry 0.11 1.60 -1.49 

co ppm@3% 0 2 0.17 2.48 -2.31 

co lb/hr 0.045 0.613 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

(in. H2O) (in. H2O2
) ru !m§.1 

1.400 1.1832 356 83.07 

1.500 1.2247 357 86.04 

1.200 1.0954 355 76.86 

1.100 1.0488 355 73.59 

1.100 1.0488 354 73.54 

1300 1.1402 356 80.05 

1.200 1.0954 352 76.72 

1.200 1.0954 354 76.81 

1.000 1.0000 351 69.99 

1.100 1.0488 354 73.54 

1.200 1.0954 357 76.95 

1300 1.1402 358 80.14 !JIM! 

1.000 1.0000 357 70.25 

0.940 0.9695 357 68.11 

0.890 0.9434 355 66.19 

0.970 0.9849 356 69.14 

0.930 0.9644 354 67.62 

0.900 0.9487 355 66.56 

0.920 0.9592 352 67.17 

0.960 0.9798 353 68.66 

1.200 1.0954 356 76.91 

0.930 0.9644 356 67.70 

0.870 0.9327 358 65.56 

0.850 0.9220 357 64.77 

0.840 0.9165 356 64.34 

1.200 1.0954 358 77.00 

0.980 0.9899 358 69.58 

0.940 0.9695 357 68.11 

0.970 0.9849 355 69.10 

1.200 1.0954 356 76.91 

1.0631 1.0311 355.5 72.37 

TEST SUMMARY 

02: 9.350 %dry 

8.041 %wet 

CO2: 10.877 % dry 

9.354 %wet 

NO,: 37.094 ppm dry 

31.900 ppm wet 

24.972 lb/hr 

SO2: 5.9163241 ppm dry 

5.541 lb/hr 

CO: 0.11 ppm dry 

0.10 ppm wet 

0.045 lb/hr 

H2O: 14.0 % 

MW: 28.42 lb/lb-mole 

Flow: 168,643 wacfm 

93.98 mdscfm 

5638.73 kdscfh 

SOx Titration Summary 

81/2 Probe 

N BaCl2 0.0096712 

Total VOL (ml) 465 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 1.61 
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PRE-TEST INFORMATION 

GENERAL 

Test: 8-RA-U1 

Date: 3/12/2020 
Start Time: 12:10 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
29.92 "Hg 

Meter No. 40-WCS 
Meter Yd 1.0020 
Meter Pressure: 2.5 iwg 
Pstack: 0.38 iwg 
Pstack: 29.94 "Hg 
Gp: 0.84 
Tref: 68 •F 

Stack Area: 38.84 ft? 

METHOD 3A, SC, 7E DATA 

~ ~ 
Span 19.15 18.94 
Actual Span Value 10.48 10.48 
Pre Test Zero Direct 0.01 0.05 
Pre Test Span Direct 10.48 10.45 
Pre-test Zero 0.02 0.05 
Pre-test Span 10.45 10.34 

0-30 min 9.40 10.27 

Post Test Zero Direct 0.00 0.05 
Post Test Span Direct 10.46 10.46 
Post-test Zero 0.02 0.05 
Post-test Span 10.42 10.40 
Average 9.40 10.27 

Corr. Results 9.44 10.37 

Montrose AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 880.0 740.4 139.6 5 
2/H2O 685.9 685.6 0.3 4 

3/Empty 607.4 607.1 0.3 3 
4/S.G. 1065.8 1062.5 3.3 2 
Rinse 50.0 -50.0 1 
Total 93.5 5 

Dry Gas Meter 4 
Time Vol. Tm(inl Tm(out) 3 
Start 292.200 81 2 

80 1 
Stop 318.437 78 5 

4 
Total 26.237 79.7 3 

Summary 2 
Sample Volume: 25.875 dscf 1 
H2O Volume: 4.413 scf 5 
Moisture Content: 14.6 % 4 

3 

2 

till.: co 1 
90.40 9.65 5 
47.3 4.74 4 
0.04 0.01 3 

47.80 4.74 2 
0.06 0.03 1 

47.42 4.76 5 
4 

40.85 0.12 3 
2 

0.04 -0.02 1 
47.83 4.69 Average 
0.07 0.01 

47.38 4.71 
40.85 0.12 

40.76 0.09 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.0% -0.1% 0.6% 0.0% 
Pre-Test Zero Bias 0.1% 0.0% 0.0% 0.2% 
Pre-Test Span Bias -0.2% -0.6% -0.4% 0.3% 
Post-Test Zero Bias 0.1% 0.0% 0.0% 0.4% 
Post-Test Span Bias -0.2% -0.3% -0.5% 0.2% 
Zero Drift 0.0% 0.0% 0.0% -0.2% 
Span Drift -0.1% 0.3% 0.0% -0 .. 5% 
(:PJ .. ST/i.TU~~-; P/\'.'>S f-'-;\S~:·, ?i\S'> f.),:,.;':>,', 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth GEMS Diff. Diff.% 
Flow kdscfh 5612.72 5258.27 354.45 6.3% 
02 % dry 9.44 9.5 -0.06 -0.6% 
CO2 % dry 10.37 10.5 -0.13 -1.3% 
NOx ppm dry 40.76 41.9 -1.15 -2.8% 
NO, ppm@3%O2 63.65 65.6 -1.92 -3.0% 

NO, lb/hr 27.31 26.3913 0.92 3.4% 
SO2 ppm dry 6.98 7.70 -0.72 -10.4% 
SO2 ppm@3% 0 2 10.90 12.02 -1.12 -10.2% 

SO2 lb/hr 6.508 6.756 -0.248 -3.8% 
co ppm dry 0.09 1.12 -1.03 
co ppm@3% 0 2 0.14 1.76 -1.61 

co lb/hr 0.038 0.429 
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METHOD 2 DATA 

dP dP2 
Temp Velocity 

On. H20l (in. H7O2
) ru ffIW 

'1.500 1.2247 357 86.24 
1.400 1.1832 355 83.21 
I.JOO 1.0488 357 73.85 
1.200 1.0954 354 76.99 
1.100 1.0488 355 73.76 
1.200 1.0954 356 77.09 
1.300 1.1402 357 80.29 
1.100 1.0488 354 73.72 
1.100 1.0488 354 73.72 
1.100 1.0488 355 73.76 
1.300 1.1402 354 80.14 
1.200 1.0954 352 76.90 
l.000 1.0000 353 70.24 
0.900 0.9487 354 66.68 
0.870 0.9327 354 65.56 
0.990 0.9950 358 70.10 
0.910 0.9539 357 67.17 
0.880 0.9381 357 66.06 
0.960 0.9798 355 68.91 
0.940 0.9695 356 68.23 
1.300 1.1402 357 80.29 
0.940 0.9695 358 68.31 
0.910 0.9539 356 67.13 
0.820 0.9055 356 63.72 
0.850 0.9220 356 64.88 
1.200 1.0954 357 77.14 
0.990 0.9950 354 69.93 
0.950 0.9747 355 68.55 
0.960 0.9798 356 68.95 
1.100 1.0488 355 73.76 

1.0624 1.0307 355.5 72.51 
TEST SUMMARY 

02: 9.438 % dry 
8.063 %wet 

COi 10.374 % dry 
8.863 %wet 

NO,: 40.755 ppm dry 

34.817 ppm wet 

27.309 lb/hr 

SO2: 6.9802181 ppm dry 

6.508 lb/hr 

CO: 0.09 ppm dry 

0.08 ppm wet 

0.038 lb/hr 

H2O: 14.6 % 

MW: 28.28 lb/lb-mole 

Flow: 168,977 wacfm 

93.55 mdscfm 

5612.72 kdscfh 

SOx Titration Summary 

B1/2 Probe 
N BaCl2 0.0096712 

Total VOL (ml) 423 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.08 



PRE-TEST INFORMATION 

GENERAL 

Test: 9-RA-U1 

Date: 3/12/2020 

Start Time: 12:57 

Station: Desert View Power 

Unit: #1 

Test Condition: Full Load 

Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 

29.92 "Hg 

Meter No. 40-WCS 

Meter Yd 1.0020 

Meter Pressure: 2.5 iwg 

Pstack: 0.38 iwg 

Pstack: 29.94 "Hg 

Cp: 0.84 

Tref: 68 •F 

Stack Area: 38.84 tt2 
METHOD 3A, 6C, 7E DATA 

~ ~ 

Span 19.15 18.94 

Actual Span Value 10.48 10.48 

Pre Test Zero Direct 0.00 0.05 

Pre Test Span Direct 10.46 10.46 

Pre-test Zero 0.02 0.05 

Pre-test Soan 10.42 10.40 

0-30 min 12.69 5.37 

Post Test Zero Direct -0.01 0.05 

Post Test Span Direct 10.44 10.48 

Post-test Zero 0.02 0.06 

Post-test Span 10.42 10.43 

Average 12.69 5.37 

Corr. Results 12.77 5.37 

Montrose AQS 

RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 

Desert View Power UNIT 1 
METHOD4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 725.0 621.8 103.2 5 

2/H2O 716.3 714.5 1.8 4 

3/Empty 649.2 648.6 0.6 3 

4/S.G. 968.7 961.9 6.8 2 

Rinse 50.0 -50.0 1 

Total 62.4 5 

Dry Gas Meter 4 

Time Vol. Tm(in) Tm(out} 3 

Start 319.500 81 2 

77 1 

Stop 345.928 74 5 

4 

Total 26.428 77.3 3 

Summary 2 

Sample Volume: 26.176 dscf 1 

H2O Volume: 2.945 set 5 

Moisture Content: 10.1 % 4 

3 

2 

~ co 1 

90.40 9.65 5 

47.3 4.74 4 

0.04 -0.02 3 

47.83 4.69 2 

0.07 0.01 1 

47.38 4.71 5 
4 

37.52 0.16 3 
2 

0.04 -0.02 1 

47.75 4.68 Average 

0.16 0.00 

47.42 4.70 

37.52 0.16 

37.42 0.15 

Cal Error <2%, Bias <5%: Drift <3% 

Calibrtion Error -0.1% -0.1% 0.6% -0.5% 

Pre-Test Zero Bias 0.1% 0.0% 0.0% 0.4% 

Pre-Test Span Bias -0.2% -0.3% -0.5% 0.2% 

Post-Test Zero Bias 0.1% 0.1% 0.1% 0.2% 

Post-Test Span Bias -0.1% -0.2% -0.4% 0.1% 

Zero Drift 0.0% 0.0% 0.1% -0.2% 

Span Drift 0.0% 0.2% 0.1% -0.2% 

r:>J i>TATU\i PA'.<;, f''.'.'ASS ?A:<~- PAi:'.'; 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5912.62 3987,83 1924.79 32.6% 

02 % dry 12.77 12.8 0.00 0.0% 

CO2 % dry 5.37 5.6 -0.20 -3.7% 

NOx ppm dry 37.42 38.3 -0.88 -2.4% 

NO. ppm@3%O2 82.40 84.4 -1.96 -2.4% 

NO. lb/hr 26.42 18.45 7.97 30.2% 

SO2 ppm dry 0.46 0.43 0.03 7.3% 

SO7 ppm@3%O2 1.01 0.89 0.12 12.3% 

SO2 lb/hr 0.451 0.290 0.161 35.7% 

co ppm dry 0.15 0.12 0.03 

co ppm@3% 02 0.33 0.22 0.11 

co lb/hr 0.065 0.026 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

(in. H70} (in. H2O2} rn (fQ§l 

1.600 1.2649 357 89.17 

1.300 1.1402 355 80.28 

1.200 1.0954 355 77.13 -1.200 1.0954 354 77.08 

1.100 1.0488 356 73.89 

1.400 1.1832 357 83.41 

1.200 1.0954 356 77.17 

1.100 1.0488 352 73.71 

1.100 1.0488 353 73.75 

1.000 1.0000 351 70.23 

1.300 1.1402 356 80.33 

1.200 1.0954 352 76.99 

1.000 1.0000 355 70.41 

0.910 0.9539 354 67.12 

0.920 0.9592 352 67.41 

0.970 0.9849 355 69.34 

0.910 0.9539 355 67.16 

0.850 0.9220 354 64.87 

0.980 0.9899 352 69.57 

0.940 0.9695 353 68.18 

1.200 1.0954 356 77.17 ~ 

0.940 0.9695 357 68.35 

0.860 0.9274 352 65.17 

0.800 0.8944 352 62.86 

0.810 0.9000 355 63.37 

1.300 1.1402 358 80.42 

0.970 0.9849 357 69.43 

0.940 0.9695 354 68.22 

0.960 0.9798 351 68.82 

1.100 1.0488 353 73.75 

1.0609 1.0300 354.3 72.49 

TEST SUMMARY 

02: 12.770 %dry 

11.479 %wet 

COi 5.372 % dry 

4.828 %wet 

NO.: 37.423 ppm dry 

33.638 ppm wet 

26.416 lb/hr 

SO2: 0.4592344 ppm dry 

0.451 lb/hr 

CO: 0.15 ppm dry 

0.14 ppm wet 

0.065 lb/hr 

H2O: 10.1 % 

MW: 28.22 lb/lb-mole 

Flow: 168,937 wacfm 

98.54 mdscfm 

5912.62 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0096712 

Total VOL (ml) 366 

Aliquot VOL (ml) 20 

Titrant VOL (ml) 0.16 
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PRE-TEST INFORMATION 

GENERAL 

Test: 1-RA-U2 

Date: 3/10/2020 

Start Time: 7:00 

Station: Desert View Power 

Unit: Unit2 

Test Condition: Full Load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.21 "Hg 

Meter No. 17-WCS 

Meter Yd: 0.9920 

Meter Pressure: 2.5 iwg 

Pstack: 0.33 iwg 

Pstack: 30.23 "Hg 

Gp: 0.84 

Tref: 68 •F 

Stack Area: 38.84 tt2 

#/Matl. 

1/H2O 
2/H2O 

3/Empty 
4/S.G. 
Rinse 
Total 

Time 
Start 

Stop 

Total 

MONTROSE AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

End Start Diff. Point 

871.8 746.8 125.0 5 

690.3 689.4 0.9 4 
609.0 609.1 -0.1 3 

1010.3 997.3 13.0 2 
50.0 -50.0 1 

88.8 5 

Dry Gas Meter 4 
Vol. Tm{in) Tm(out} 3 

606.630 77 78 2 
75 71 1 

633.673 75 71 5 

4 

27.043 74.5 3 
Summary 2 

Sample Volume: 26.915 dscf 1 

H2OVolume: 4.191 scf 5 

Moisture Content: 13.5 % 4 

3 

METHOD 3A, 6C, 7E DATA 2 

Qi QQi ~ co 1 

Analyzer Span 19.15 18.94 90.40 9.65 5 

Actual Span Value 10.48 10.48 47.3 4.74 4 

Pre Test Zero Direct 0.00 0.05 0.04 0.01 3 

Pre Test Span Direct 10.52 10.59 47.64 4.79 2 

Pre-test Zero 0.03 0.07 0.36 0.02 1 

. Pre-test Span 10.52 10.50 47.48 4.76 5 
4 

0-30 min 9.58 11.02 35.40 0.08 3 
2 

Post Test Zero Direct 0.00 0.05 0.06 0.01 1 

Post Test Span Direct 10.54 10.58 47.74 4.78 Average 

Post-test Zero 0.03 0.08 0.14 0.05 

Post-test Span 10.53 10.54 47.46 4.76 

Average 9.58 11.02 35.40 0.08 

Corr. Results 9.54 10.98 35.21 0.05 

Cal Error <2%, Bias <5%; Drift <3% 

Calibration Error 0.2% 0.6% 0.4% 0.6% 

Pre-Test Zero Bias 0.2% 0.1% 0.4% 0.1% 

Pre-Test Span Bias 0.0% -0.5% -0.2% -0.4% 

Post-Test Zero Bias 0.1% 0.2% 0.1% 0.4% 

Post-Test Span Bias 0.0% -0.2% -0.3% -0.2% 

Zero Drift 0.0% 0.1% -0.2% 0.3% 

Span Drift 0.1% 0.2% 0.0% 0.1% 

Ci\L STATUS PP.SS Pt,3S PASS I.S[c 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5242.97 5329.60 -86.63 -1.7% 

02 % dry 9.54 9.6 -0.08 -0.8% 

CO2 % dry 10.98 11.2 -0.21 -1.9% 

NO, ppm dry 35.21 38.0 -2.76 -7.8% 

NO, ppm@3% 02 55.46 60.1 -4.61 -8.3% 

NO, lb/hr 22.04 24.22 -2.18 -9.9% 

SO2 ppm dry 4.47 4.43 0.04 0.9% 

SO2 ppm@3% 02 7.04 6.97 0.07 1.0% 

SO2 lb/hr 3.89 3.936 -0.043 -1.1% 

co ppm dry 0.05 2.20 -2.14 

co ppm@3% 0 2 0.08 3.48 -3.40 

co lb/hr 0.019 0.851 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

{in. H2O) (in. H2O2) rn .(fQ§.1 

1.200 1.0954 351 76.19 

1.300 1.1402 352 79.35 

I.JOO 1.0488 353 73.04 

1.000 1.0000 353 69.64 

1.100 1.0488 352 72.99 

1.300 1.1402 351 79.30 

I.JOO 1.0488 352 72.99 

1.000 1.0000 353 69.64 

1.200 1.0954 354 76.33 -1.000 1.0000 351 69.55 

1.300 1.1402 349 79.21 

I.JOO 1.0488 350 72.90 

0.830 0.9110 351 63.37 

0.810 0.9000 352 62.64 

0.780 0.8832 351 61.43 

0.840 0.9165 348 63.63 

0.800 0.8944 349 62.13 

0.850 0.9220 350 64.09 

0.810 0.9000 351 62.60 

0.820 0.9055 352 63.02 

0.980 0.9899 352 68.90 

0.940 0.9695 353 67.52 

0.860 0.9274 355 64.66 

0.820 0.9055 356 63.18 

Q.610 0.7810 357 54.52 

0.630 0.7937 351 55.21 

0.590 0.7681 352 53.46 

0.570 0.7550 353 52.58 

0.550 0.7416 355 51.71 

0.580 0.7616 351 52.97 

0.8982 0.9478 352.0 65.96 

TEST SUMMARY 

02: 9.536 % dry 

CO2: 10.976 % dry 

NO,: 35.209 ppm dry 

22.039 lb/hr 

SO2: 4.4695949 ppm dry 

SO2: 3.892 lb/hr 

CO: 0.05 ppm dry 

0.019 lb/hr 

H2O: 13.5 % 

MW: 28.50 lb/lb-mole 

Flow: 153,712 wacfm 

87.38 mdscfm 

5242.97 kdscfh 

SOx Titration Summary 

81/2 

N BaCl2 0.0096805 

Total VOL (ml) 492 

Aliquot VOL (ml) 20 
rnrant VOL (ml) 1.19 

~ 
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PRE-TEST INFORMATION 

GENERAL 

Test: 2-RA-U2 

Date: 3/10/2020 
Start Time: 7:43 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed Bv: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.21 "Hg 

Meter No. 17-WCS 
Meter Yd 09920 

Meter Pressure: 2.5 iwg 
Pstack: 0.33 iwg 
Pstack: 30.23 "Hg 
Cp: 0.84 
Tref: 68 "F 

Stack Area: 38.84 tt2 

MONTROSE AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 869.7 734.9 134.8 5 
2/H2O 662.3 661.3 1.0 4 

3/Empty 651.0 652.0 -1.0 - 3 
4/S.G. 923.5 911.3 12.2 2 
Rinse 50.0 -50.0 1 
Total 97.0 5 

Dry Gas Meter 4 
Time Vol. Tm(inl Tm(out} 3 
Start 634.600 73 70 2 

73 70 1 
Stop 661.637 74 71 5 

4 
Total 27.037 71.8 3 

Summary 2 
Sample Volume: 27.044 dscf 1 
H2O Volume: 4.578 scf 5 
Moisture Content: 14.5 % 4 

3 
METHOD 3A, 6C, 7E DATA 2 

~ QQi NQ. co 1 
Analyzer Span 19.15 18.94 90.40 9.65 5 
Actual Span Value 10.48 10.48 47.3 4.74 4 
Pre Test Zero Direct 0.00 0.05 0.06 0.01 3 
Pre Test Span Direct 10.54 10.58 47.74 4.78 2 
Pre-test Zero 0.03 0.08 0.14 0.05 1 
Pre-test Span 10.53 10.54 47.46 4.76 5 

4 
0-30 min 9.75 10.78 35.89 0.09 3 

2 
Post Test Zero Direct 0.00 0.05 0.05 0.04 1 
Post Test Span Direct 10.56 10.50 47.69 4.83 Average 
Post-test Zero 0.01 0.08 0.11 0.05 
Post-test Span 10.51 10.50 47.39 4.80 
Average 9.75 10.78 35.89 0.09 
Corr. Results 9.71 10.74 35.76 0.05 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.3% 0.5% 0.5% 0.5% 
Pre-Test Zero Bias 0.1% 0.2% 0.1% 0.4% 
Pre-Test Span Bias 0.0% -0.2% -0.3% -0.2% 
Post-Test Zero Bias 0.0% 0.2% 0.1% 0.0% 
PQst-Test Span Bias -0.2% 0.0% -0.3% -0.3% 

Zero Drift -0.1% 0.0% 0.0% 0.0% 
Span Drift -0.1% -0.2% -0.1% 0.4% 
CAL ST/. ;JS Pf.S'.; P,.i:..,SS P/:.,~)f~ 1:~,ss 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5179.72 5266.27 -86.55 -1.7% 
02 % dry 9.71 9.8 -0.10 -1.0% 
CO2 % dry 10.74 11.0 -0.23 -2.2% 
NO. ppm dry 35.76 38.7 -2.90 -8.1% 
NO, ppm@3% 02 57.21 62.2 -5.02 -8.8% 

NOx lb/hr 22.11 24.4 -2.26 -10.2% 
SO2 ppm dry 7.49 8.09 -0.60 -8.0% 

SO2 ppm@3% 0 2 11.99 13.03 -1.04 -8.7% 

SO2 lb/hr 6.446 7.086 -0.640 -9.9% 
co ppm dry 0.05 1.91 -1.86 
co ppm@3% 0 2 0.07 3.08 -3.01 

co lb/hr 0.017 0730 
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METHOD 2 OAT A 

dP dP2 
Temp Velocity 

{in. H20} {in. H2O2
} r£) {fQ§l 

1.200 1.0954 352 76.44 
1.300 1.1402 353 79.61 
1.000 1.0000 355 69.91 
I.JOO 1.0488 354 73.27 
1.100 1.0488 354 73.27 
1.400 1.1832 353 82.61 
1.100 1.0488 354 73.27 
I.000 1.0000 355 69.91 
1.100 1.0488 356 73.36 
1.000 1.0000 355 69.91 
1.200 1.0954 353 76.49 
1.000 1.0000 352 69.78 
0.860 0.9274 353 64.75 
0.820 0.9055 354 63.27 
0.800 0.8944 355 62.53 
0.850 0.9220 355 64.45 
0.8!0 0.9000 356 62.96 

0.850 0.9220 357 64.53 
0.820 0.9055 358 63.42 
0.810 0.9000 355 62.92 
1.000 1.0000 355 69.91 
0.930 0.9644 356 67.46 
0.820 0.9055 357 63.38 
0.800 0.8944 355 62.53 
0.630 0.7937 354 55.45 
0.650 0.8062 353 56.29 
0.610 0.7810 352 54.50 
0.580 0.7616 353 53.17 
0.550 0.7416 352 51.75 
0.560 0.7483 351 52.19 

0.8951 0.9461 354.2 66.11 
TEST SUMMARY 

02: 9.711 % dry 

CO2: 10.741 % dry 

NO,: 35.762 ppm dry 

22.115 lb/hr 

SO2: 7.49206 ppm dry 

6.446 lb/hr 

CO: 0.05 ppm dry 

0.017 lb/hr 

H2O: 14.5 % 

MW: 28.35 lb/lb-mole 

Flow: 154,063 wacfm 

86.33 mdscfm 

5179.72 kdscfh 

SOx Titration Summary 

B1/2 

N BaCl2 0.0096805 
Total VOL (ml) 519 
Aliquot VOL (ml) 20 
Titranl VOL (ml) 1.90 



PRE-TEST INFORMATION 

GENERAL 

Test: 3-RA-U2 

Date: 3/10/2020 

Start Time: 8:25 

Station: Desert View Power 

Unit: Unit 2 

Test Condition: Full Load 

Performed By: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.21 "Hg 

Meter No. 17-WCS 

Meter Yd 0.9920 

Meter Pressure: 2.5 iwg 
Pstack: 0.33 iwg 
Pstack: 30.23 "Hg 

Cp: 0.84 

Tref: 68 •F 

Stack Area: 38.84 tt2 
METHOD 3A, 6C, 7E DATA 

lli ~ 
Span 19.15 18.94 

Actual Span Value 10.48 10.48 

Pre Test Zero Direct 0.00 0.05 

Pre Test Span Direct 10.56 10.50 

Pre-test Zero 0.01 0.08 

Pre-test Span 10.51 10.50 

0-30 min 9.73 10.77 

Post Test Zero Direct 0.00 0.05 

Post Test Span Direct 10.54 10.49 

Post-test Zero 0.02 0.08 

Post-test Span 10.52 10.44 

Average 9.73 10.77 

Corr. Results 9.70 10.78 

MONTROSE AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 877.0 750.0 127.0 5 

2/H2O 675.7 674.2 1.5 4 

3/Empty 610.3 610.2 0.1 3 

4/S.G. 1015.6 1010.3 5.3 2 

Rinse 50.0 -50.0 1 

Total 83.9 5 

Dry Gas Meter 4 

Time Vol. Tm(in} Tm(out) 3 

Start 663.500 74 73 2 
76 73 1 

Stop 690.524 77 75 5 

4 

Total 27.024 74.7 3 

Summary 2 

Sample Volume: 26.888 dscf 1 

H2OVolume: 3.960 set 5 

Moisture Content: 12.8 % 4 

3 

2 

filh Q_Q 1 

90.40 9.65 5 

47.3 4.74 4 

0.05 0.04 3 

47.69 4.83 2 

0.11 0.05 1 

47.39 4.80 5 
4 

37.70 0.11 3 
2 

0.05 0.02 1 

47.69 4.80 Average 

0.10 0.04 

47.39 4.78 

37.70 0.11 

37.61 0.07 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.4% 0.1% 0.4% 1.0% 

Pre-Test Zero Bias 0.0% 0.2% 0.1% 0.0% 

Pre-Test Span Bias -0.2% 0.0% -0.3% -0.3% 

Post-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 

Post-Test Span Bias -0.1% -0.2% -0.3% -0.2% 

Zero Drift 0.0% 0.0% 0.0% -0.1% 

Span Drift 0.0% -0.3% 0.0% -0.2% 

ICJL ;) T ;,TU~i ;;;,_.°<:h P.~\S~1 ?;.\';;:;::; ;·/'/,;'_; 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff.% 

Flow kdscfh 5398.86 5257.13 141.73 2.6% 

02 %dry 9.70 9.8 -0.08 -0.8% 

CO2 % dry 10.78 11.0 -0.25 -2.3% 

NO. ppm dry 37.61 40.4 -2.75 -7.3% 

NO. ppm@3% 02 60.09 64.6 -4.50 -7.5% 

NO. lb/hr 24.24 25.4480 -1.21 -5.0% 

SO2 ppm dry 10.24 11.30 -1.06 -10.4% 

SO2 ppm@3% 02 16.36 17.96 -1.60 -9.8% 

SO2 lb/hr 9.184 9.942 -0.758 -8.3% 

co ppm dry 0.07 1.97 -1.90 

co ppm@3% 02 0.11 3.17 -3.06 

co lb/hr 0.027 0.754 -0.73 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

On. H2O) (in. H2O
2

} rn {fQfil 

1.300 1.1402 353 79.32 

l.200 1.0954 353 76.21 

1.000 1.0000 352 69.53 

1.100 1.0488 352 72.92 

1.100 1.0488 352 72.92 

1.300 1.1402 351 79.23 

1.200 1.0954 352 76.17 

1.000 1.0000 352 69.53 

1.100 1.0488 351 72.88 

1.100 1.0488 352 72.92 

1.200 1.0954 350 76.07 

1.100 1.0488 349 72.79 

1.000 1.0000 350 69.44 

0.970 0.9849 352 68.48 

0.810 0.9000 351 62.54 

1.100 1.0488 350 72.83 

1.000 1.0000 348 69.36 

1.000 1.0000 348 69.36 

0.940 0.9695 349 67.29 

0.830 0.9110 348 63.19 

1.000 1.0000 350 69.44 

0.910 0.9539 352 66.33 !l'!lil'I 

0.820 0.9055 352 62.96 

0.850 0.9220 353 64.14 

0.670 0.8185 352 56.91 

0.660 0.8124 353 56.52 

0.570 0.7550 352 52.49 

0.540 0.7348 351 51.06 

0.590 0.7681 352 53.41 

0.610 0.7810 352 54.30 

0.9394 0.9692 351.1 67.35 

TEST SUMMARY 

02: 9.696 % dry 

CO2: 10.781 %dry 

NO,: 37.611 ppm dry 

24.242 lb/hr 

SO2: 10.241031 ppm dry 

9.184 lb/hr 

CO: 0.07 ppm dry 

0.027 lb/hr 

H2O: 12.8 % 

MW: 28.56 lb/lb-mole 

Flow: 156,958 wacfm 

89.98 mdscfm 

5398.86 kdscfh 

Sox Titration Summary 

81/2 

N BaCl2 0.0096805 

Total VOL (ml) 393 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 3.41 

1!11111'! 
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PRE-TEST INFORMATION 

GENERAL 

Test: 4-RA-U2 
Date: 3/10/2020 
Start Time: 9:08 
Station: Desert View Power 
Unit: Unit2 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.21 "Hg 

Meter No. 17-WCS 
Meter Yd 0.9920 
Meter Pressure: 2.5 iwg 
Pstack: 0.33 iwg 
Pstack: 30.23 "Hg 
Cp: 0.84 
Tref: 68 OF 

Stack Area: 38.84 tt2 
METHOD 3A, SC, 7E DATA 

Qi ~ 
Span 19.15 18.94 
Actual Span Value 10.48 10.48 
Pre Test Zero Direct 0.00 0.05 
Pre Test Span Direct 10.54 10.49 
Pre-test Zero 0.02 0.08 
Pre-test Span 10.52 10.44 

0-30 min 9.50 10.98 

Post Test Zero Direct 0.00 0.05 
Post Test Span Direct 10.56 10.47 
Post-test Zero 0.01 0.08 
Post-test Span 10.54 10.44 
Average 9.50 10.98 
Corr. Results 9.45 11.03 

MONTROSE AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 855.8 730.0 125.8 5 
2/H2O 646.9 644.1 2.8 4 

3/Empty 652.5 651.3 1.2 3 
4/S.G. 927.5 923.5 4.0 2 
Rinse 50.0 -50.0 1 
Total 83.8 5 

Dry Gas Meter 4 
Time Vol. Tm(in) Tm(out) 3 
Start 692.000 78 74 2 

75 73 1 
Stop 718.968 78 75 5 

4 
Total 26.968 75.5 3 

Summary 2 
Sample Volume: 26.791 dscf 1 
H2OVolume: 3.955 scf 5 
Moisture Content: 12.9 % 4 

3 

2 
~ kO 1 

90.40 9.65 5 
47.3 4.74 4 
0.05 0.02 3 

47.69 4.80 2 
0.10 0.04 1 

47.39 4.78 5 
4 

40.05 0.11 3 
2 

0.05 0.03 1 
47.70 4.84 Average 
0.11 0.06 

47.31 4.81 
40.05 0.11 

39.99 0.06 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.3% 0.0% 0.4% 0.7% 
Pre-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 
Pre-Test Span Bias -0.1% -0.2% -0.3% -0.2% 
Post-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 
Post-Test Span Bias -0.1% -0.2% -0.4% -0.3% 
Zero Drift 0.0% 0.0% 0.0% 0.2% 
Span Drift 0.1% 0.0% -0.1% 0.3% 
:e:\L S ;•TU~; F' c.c'.'., ?i1-,sr PF,s:s f I,Sf: 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5371.76 5284.03 87.73 1.6% 
02 % dry 9.45 9.5 -0.08 -0.8% 
CO2 % dry 11.03 11.3 -0.26 -2.4% 
NO. ppm dry 39.99 42.8 -2.82 -7.1% 
NO. ppm@3% 02 62.54 67.2 -4.63 -7.4% 

NO, lb/hr 25.64 27.1007 -1.46 -5.7% 
SO2 ppm dry 11.48 12.41 -0.94 -8.2% 
SO2 ppm@3% 02 17.95 19.39 -1.44 -8.0% 

SO2 lb/hr 10.240 10.960 -0.719 -7.0% 
co ppm dry 0.06 1.52 -1.46 
co ppm@3% 02 0.10 2.40 -2.30 

co lb/hr 0.024 0.585 
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METHOD 2 DATA 

dP dP2 
Temp Velocity 

On. H2O) (in. H2O
2

) rn ill2§1 
1.300 1.1402 354 79.34 
1.100 1.0488 355 73.03 
1.000 1.0000 356 69.67 
1.100 1.0488 355 73.03 
1.200 1.0954 354 76.23 
1.400 1.1832 355 82.39 
1.200 1.0954 358 76.42 
1.200 1.0954 358 76.42 
1.000 1.0000 357 69.72 
1.100 1.0488 356 73.07 
1.300 1.1402 355 79.39 
1.100 1.0488 356 73.07 
0.850 0.9220 357 64.27 
0.960 0.9798 358 68.35 
0.820 0.9055 355 63.05 
0.850 0.9220 354 64.16 
0.860 0.9274 356 64.61 
0.830 0.9110 357 63.51 
0.880 0.9381 355 65.32 
0.940 0.9695 354 67.47 
1.100 1.0488 350 72.80 
1.000 1.0000 352 69.50 
0.880 0.9381 351 65.16 
0.850 0.9220 353 64.12 
0.660 0.8124 354 56.53 
0.690 0.8307 355 57.84 
0.630 0.7937 356 55.30 
0.570 0.7550 357 52.63 
0.550 0.7416 358 51 .73 
0.580 0.7616 356 53.06 

0.9360 0.9675 355.2 67.37 
TEST SUMMARY 

02: 9.455 % dry 

CO2: 11.026 % dry 

NO.: 39.987 ppm dry 

25.645 lb/hr 
SO2: 11.476823 ppm dry 

10.240 lb/hr 
CO: 0.06 ppm dry 

0.024 lb/hr 

H2O: 12.9 % 

MW: 28.58 lb/lb-mole 

Flow: 157,009 wacfm 

89.53 mdscfm 

5371.76 kdscfh 

SOx Titration Summary 

B1/2 
N BaCl2 0.0096805 

Total VOL (ml) 435 
Aliquot VOL (ml} 20 
Titrant VOL (ml} 3.44 



PRE-TEST INFORMATION 

GENERAL 

Test: 5-RA-U2 

Date: 3/10/2020 

Start Time: 9:50 

Station: Desert View Power 

Unit: Unit 2 

Test Condition: Full Load 

Performed By: DW 
PRE-TEST INFORMATION 

SAMPLE TRAIN 
Barom. Pressure: psi 

30.21 "Hg 

Meter No. 17-WCS 

Meter Yd 0.9920 

Meter Pressure: 2.5 iwg 

Pstack: 0.33 iwg 

Pstack: 30.23 "Hg 

Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 tt2 
METHOD 3A, 6C, 7E DATA 

~ ~ 
Span 19.15 18.94 

Actual Span Value 10.48 10.48 

Pre Test Zero Direct 0.00 0.05 

Pre Test Span Direct 10.56 10.47 

Pre-test Zero 0.00 0.05 

Pre-test Span 10.56 10.47 

0-30 min 9.23 11.30 

Post Test Zero Direct -0.01 0.05 

Post Test Span Direct 10.54 10.48 

Post-test Zero 0.02 0.09 

Post-test Span 10.51 10.44 

Average 9.23 11.30 

Corr. Results 9.18 11.33 

MONTROSE AQS 

RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 

Desert View Power UNIT 2 
METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 788.8 667.8 121.0 5 

2/H2O 721.7 720.0 1.7 4 

3/Empty 607.9 607.6 0.3 3 

4/S.G. 1025.1 1015.6 9.5 2 

Rinse 50.0 -50.0 1 

Total 82.5 5 

Dry Gas Meter 4 

Time Vol. Tm(inl Tm{out) 3 

Start 720.200 76 75 2 

78 75 1 

Stop 747.188 76 75 5 

4 

Total 26.988 75.8 3 

Summary 2 

Sample Volume: 26.794 dscf 1 

H2OVolume: 3.894 scf 5 

Moisture Content: 12.7 % 4 

3 

2 

NQ.,. co 1 

90.40 9.65 5 

47.3 4.74 4 

0.05 0.03 3 

47.70 4.84 2 

0.05 0.03 1 

47.70 4.84 5 
4 

40.40 0.09 3 
2 

0.05 0.01 1 

47.72 4.80 Average 

0.12 0.03 

47.36 4.74 

40.40 0.09 

40.19 0.05 

Cal Error <2%, Bias <5%; Drift <3% 

Calibration Error 0.4% 0.0% 0.4% 1.0% 

Pre-Test Zero Bias 0.0% 0.0% 0.0% 0.0% 

Pre-Test Span Bias 0.0% 0.0% 0.0% 0.0% 

Post-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 

Post-Test Span Bias -0.1% -0.2% -0.4% -0.6% 

Zero Drift 0.1% 0.2% 0.1% 0.0% 

Span Drift -0.3% -0.2% -0.4% -1.0% 

CAL· .. , :--,TUS i'/\~\::~ fA;:;f ;:,;:".:-:::; ;!',.>, 

RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5410.99 5192.90 218.09 4.0% 

02 % dry 9.18 9.3 -0.12 -1.3% 

CO2 % dry 11.33 11.6 -0.24 -2.1% 

NOx ppm dry 40.19 42.8 -2.61 -6.5% 

NOx ppm@3% 02 61.38 65.7 -4.30 -7.0% 

NOx lb/hr 25.97 26.6867 -0.72 -2.8% 

SO2 ppm dry 7.60 8.45 -0.85 -11.2% 

SO2 ppm@3% 0 2 11.61 12.80 -1.19 -10.2% 

SO2 lb/hr 6.831 7.402 -0.571 -8.4% 

co ppm dry 0.05 1 02 -0.96 

co ppm@3%O2 0.08 1.56 -1.48 

co lb/hr 0.021 0.385 -0.36 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

{in. H2O) {in. H2O2
) ru ~ -1.400 1.1832 345 81.80 

1.200 1.0954 349 75.92 

1.000 1.0000 350 69.35 

1.000 1.0000 351 69.39 

l.100 1.0488 350 72.74 

1.300 1.1402 352 79.17 

1.100 1.0488 352 72.83 

1.000 1.0000 351 69.39 

1.100 1.0488 350 72.74 

1.200 1.0954 350 75.97 

1.400 1.1832 355 82.31 

1.200 1.0954 356 76.25 

0.980 0.9899 357 68.95 

0.930 0.9644 355 67.09 

0.840 0.9165 354 63.72 

0.960 0.9798 355 68.16 

0.900 0.9487 354 65.95 

0.870 0.9327 353 64.81 

0.880 0.9381 354 65.22 

0.900 0.9487 355 66.00 

1.200 1.0954 352 76.06 

1.000 1.0000 353 69.48 

0.910 0.9539 354 66.32 

0.840 0.9165 355 63.76 

0.620 0.7874 352 54.67 

0.730 0.8544 351 59.29 

0.610 0.7810 353 54.27 

0.550 0.7416 352 51.50 

0.520 0.7211 355 50.16 

0.560 0.7483 352 51.96 

0.9447 0.9719 352.6 67.51 

TEST SUMMARY 

02: 9.179 % dry 

CO2: 11.327 % dry 

NOx: 40.195 ppm dry 

25.966 lb/hr 

SO2: 7.6004579 ppm dry 

6.831 lb/hr 

CO: 0.05 ppm dry 

0.021 lb/hr 

H2O: 12.7 % 

MW: 28.63 lb/lb-mole 

Flow: 157,321 wacfm 

90.18 mdscfm 

5410.99 kdscfh 

SOx Titration Summary 

B1/2 

N BaCl2 0.0096805 

Total VOL (ml) 374 

Aliquot VOL (ml) 20 

Titrant VOL (ml) 2.65 
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PRE-TEST INFORMATION 

GENERAL 

Test: 6-RA-U2 

Date: 3/10/2020 
Start Time: 10:37 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.21 "Hg 

Meter No. 17-WCS 
Meter Yd 0.9920 
Meter Pressure: 2.5 iwg 
Pstack: 0.33 iwg 
Pstack: 30.23 "Hg 
Cp: 0.84 
Tref: 68 OF 

Stack Area: 38.84 ff 
METHOD 3A, 6C, 7E DATA 

Qi QQi 
Span 19.15 18.94 
Actual Span Value 10.48 10.48 
Pre Test Zero Direct -0.01 0.05 
Pre Test Span Direct 10.54 10.48 
Pre-test Zero 0.02 0.09 
Pre-test Span 10.51 10.44 

0-30 min 9.71 10.78 

Post Test Zero Direct 0.00 0.05 
Post Test Span Direct 10.57 10.46 
Post-test Zero 0.03 0.08 
Post-test Span 10.54 10.41 
Average 9.71 10.78 

Corr. Results 9.67 10.84 

MONTROSE AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 852.3 730.2 122.1 5 
2/H2O 651.4 649.9 1.5 4 

3/Empty 650.3 650.0 0.3 3 
4/S.G. 937.7 927.5 10.2 2 
Rinse 50.0 -50.0 1 
Total 84.1 5 

Dry Gas Meter 4 
Time Vol. Tm(in) Tm(out} 3 
Start 748.500 76 75 2 

76 74 1 
Stop 775.203 77 75 5 

4 
Total 26.703 75.5 3 

Summary 2 
Sample Volume: 26.527 dscf 1 
H2OVolume: 3.970 scf 5 
Moisture Content: 13.0 % 4 

3 

2 

NQ. CQ 1 
90.40 9.65 5 
47.3 4.74 4 
0.05 0.01 3 

47.72 4.80 2 
0.12 0.03 1 

47.36 4.74 5 
4 

35.15 0.11 3 
2 

0.05 0.06 1 
47.68 4.83 Average 
0.11 0.07 

47.25 4.84 

35.15 0.11 

35.12 0.05 
Cal Error <2%, Bias <5%; Drift <3%-, 

Calibrtion Error 0.3% 0.0% 0.5% 0.6% 
Pre-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 
Pre-Test Span Bias -0.1% -0.2% -0.4% -0.6% 
Post-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 
Post-Test Span Bias -0.2% -0.2% -0.5% 0.1% 

Zero Drift 0.0% 0.0% 0.0% 0.4% 
Span Drift 0.1% -0.1% -0.1% 1.0% 
C:.t< S PT,)S ?;<<:, ::;,:;:·: i~~A.2'-S )'.)<;:; 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Oiff. Diff. % 
Flow kdscfh 5382.58 4942.60 439.98 8.2% 
02 % dry 9.67 9.7 -0.04 -0.5% 
CO2 % dry 10.84 11.1 -0.25 -2.3% 
NOx ppm dry 35.12 38.2 -3.07 -8.8% 

NOx ppm@3% 02 55.98 60.7 -4.77 -8.5% 

NOx lb/hr 22.57 22.6403 -0.07 -0.3% 
SO2 ppm dry 3.46 3.66 -0.20 -5.8% 
SO2 ppm@3% 02 5.51 5.80 -0.29 -5.2% 

SO2 lb/hr 3.090 3.015 0.075 2.4% 
co ppm dry 0.05 1.27 -1.22 
co ppm@3% 02 0.09 2.03 -1.95 

co lb/hr 0.021 0.443 
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METHOD 2 DATA 

dP dP2 
Temp Velocity 

<in. H2O) {in. H2O2
) rn ~ 

1.300 1.1402 346 79.00 
1.100 1.0488 349 72.81 
1.200 1.0954 350 76.09 
1.000 1.0000 351 69.50 
1.000 1.0000 351 69.50 
1.200 1.0954 352 76.19 
1.300 1.1402 352 79.30 
1.100 1.0488 353 72.99 
1.100 1.0488 353 72.99 
l.000 1.0000 351 69.50 
1.300 1.1402 352 79.30 
I.JOO 1.0488 353 72.99 
l.000 1.0000 354 69.63 
0.960 0.9798 353 68.18 
0.800 0.8944 352 62.21 
0.940 0.9695 351 67.39 
0.920 0.9592 353 66.75 

0.860 0.9274 354 64.58 
0.870 0.9327 355 64.99 
0.890 0.9434 352 65.61 
1.200 1.0954 353 76.23 
1.100 1.0488 354 73.03 
0.930 0.9644 355 67.19 
0.820 0.9055 355 63.09 
0.600 0.7746 352 53.87 
0.720 0.8485 353 59.05 
0.640 0.8000 354 55.71 
0.550 0.7416 353 51.61 
0.530 0.7280 352 50.63 
0.550 0.7416 350 51.51 

0.9384 0.9687 352.3 67.38 
TEST SUMMARY 

02: 9.670 % dry 

CO2: 10.836 % dry 

NOx: 35.117 ppm dry 

22.567 lb/hr 

SO2: 3.4558375 ppm dry 

3.090 lb/hr 

CO: 0.05 ppm dry 

0.021 lb/hr 

H2O: 13.0 % 

MW: 28.54 lb/lb-mole 

Flow: 157,026 wacfm 

89.71 mdscfm 

5382.58 kdscfh 

SOx Titration Summary 

81/2 

N BaCl2 0.0096805 

Total VOL (ml) 507 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 0.88 



PRE-TEST INFORMATION 

GENERAL 

Test: 7-RA-U2 

Date: 3/10/2020 

Start Time: 11:21 

Station: Desert View Power 

Unit: Unit 2 

Test Condition: Full Load 

Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.21 "Hg 

Meter No. 17-WCS 

Meter Yd 0.9920 

Meter Pressure: 2.5 iwg 
Pstack: 0.33 iwg 
Pstack: 30.23 "Hg 

Cp: 084 

Tref: 68 •F 

Stack Area: 38.84 tt2 
METHOD 3A, SC, 7E DATA 

~ _QQi 

Span 19.15 18.94 

Actual Span Value 10.48 10.48 

Pre Test Zero Direct 0.00 0.05 

Pre Test Span Direct 10.57 10.46 

Pre-test Zero 0.03 0.08 

Pre-test Span 10.54 10.41 

0-30 min 9.53 10.94 

Post Test Zero Direct 0.00 0.05 

Post Test Span Direct 10.52 10.48 

Post-test Zero 0.02 0.08 

Post-test Span 10.51 10.44 

Average 9.53 10.94 

Corr. Results 9.49 11.00 

MONTROSE AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 807.8 685.6 122.2 5 

2/H2O 755.3 753.4 1.9 4 

3/Empty 607.4 607.5 -0.1 3 

4/S.G. 1033.7 1025.1 8.6 2 

Rinse 50.0 -50.0 1 

Total 82.6 5 

Dry Gas Meter 4 

Time Vol. Tm(in) Tm(out} 3 

Start 776.300 78 76 2 
79 77 1 

Stop 803.382 79 78 5 

4 

Total 27.082 77.8 3 

Summary 2 

Sample Volume: 26.787 dscf 1 

H2O Volume: 3.899 set 5 

Moisture Content: 12.7 % 4 

3 

2 

NQ... co 1 

90.40 9.65 5 

47.3 4.74 4 

0.05 0.06 3 

47.68 4.83 2 

0.11 0.07 1 
47.25 4.84 5 

4 

42.80 0.11 3 
2 

0.04 0.02 1 

47.58 4.76 Average 

0.09 0.04 

47.42 4.75 

42.80 0.11 

42.76 0.05 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.5% -0.1% 0.4% 0.9% 

Pre-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 

Pre-Test Span Bias -0.2% -0.2% -0.5% 0.1% 

Post-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 

Post-Test Span Bias -0.1% -0.2% -0.2% -0.1% 

Zero Drift 0.0% 0.0% 0.0% -0.3% 

Span Drift -0.2% 0.1% 0.2% -0.9% 

IC!< ST/TUS ;>_i,,S::., ;:,,1:..ss P;\3~, i ,sr 
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5392.12 4811.33 580.79 10.8% 

02 % dry 9.49 9.5 -0.05 -0.5% 

CO2 % dry 11.00 11.2 -0.21 -1.9% 

NO. ppm dry 42.76 45.6 -2.80 -6.5% 

NOx ppm@3%O2 67.06 71.4 -4.31 -6.4% 

NOx lb/hr 27.53 26.3083 1.22 4.4% 

SO2 ppm dry 9.16 10.51 -1.35 -14.7% 

SO2 ppm@3% 0 2 14.37 16.42 -2.06 -14.3% 

SO2 lb/hr 8.205 8.453 -0.248 -3.0% 

co ppm dry 0.05 1.62 -1.57 

co ppm@3% 02 0.08 2.55 -2.47 

co lb/hr 0.020 0.567 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

{in. H20} {in. H2O2) rn .(fQfil 

1.400 1.1832 351 82.16 

1.000 1.0000 352 69.48 

1.200 1.0954 353 76.16 

1.100 1.0488 352 72.87 

1.000 1.0000 351 69.44 

1.300 1.1402 353 79.27 

1.100 1.0488 354 72.96 -
1.200 1.0954 355 76.25 

1.100 1.0488 353 72.92 

1.000 1.0000 352 69.48 

1.300 1.1402 353 79.27 

1.200 1.0954 354 76.21 

1.000 1.0000 355 69.61 

0.960 0.9798 356 68.25 

0.790 0.8888 352 61.76 

0.930 0.9644 353 67.05 

0.870 0.9327 354 64.89 

0.850 0.9220 355 64.18 

0.810 0.9000 356 62.69 

0.880 0.9381 357 65.38 

1.200 1.0954 352 76.11 

1.000 1.0000 353 69.52 

0.940 0.9695 354 67.45 

0.860 0.9274 355 64.55 

0.620 0.7874 356 54.84 

0.710 0.8426 357 58.73 

0.660 0.8124 355 56.55 

0.570 0.7550 356 52.59 

0.520 0.7211 355 50.20 

0.540 0.7348 354 51.12 

0.9388 0.9689 353.9 67.40 

TEST SUMMARY 

02: 9.487 % dry 

CO2: 11.000 % dry 

NO.: 42.758 ppm dry 

27.525 lb/hr 

SO2: 9.1606331 ppm dry 

8.205 lb/hr 

CO: 0.05 ppm dry 

0.020 lb/hr 

H2O: 12.7 % 

MW: 28.60 lb/lb-mole 

Flow: 157,065 wacfm 

89.87 mdscfm 

5392.12 kdscfh 
.., 

sax Titration Summary 

81/2 

N BaCl2 0.0096805 

Total VOL (ml) 425 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.81' 
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PRE-TEST INFORMATION 
GENERAL 

Test: 8-RA-U2 

Date: 3/10/2020 
Start Time: 12:06 
Station: Desert View Power 
Unit: Unit2 
Test Condition: Full Load 
Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.21 "Hg 

Meter No. 17-WCS 
Meter Yd 0.9920 
Meter Pressure: 2.5 iwg 
Pstack: 0.33 iwg 
Pstack: 30.23 "Hg 
Cp: 0.84 

Tref: 68 •F 

Stack Area: 38.84 ff 
METHOD 3A, SC, 7E DATA 

Q, .QQ, 
Span 19.15 18.94 
Actual Span Value 10.48 10.48 
Pre Test Zero Direct 0.00 0.05 
Pre Test Span Direct 10.52 10.48 
Pre-test Zero 0.02 0.08 
Pre-test Span 10.51 10.44 

0-30 min 9.62 10.82 

Post Test Zero Direct -0.01 0.05 
Post Test Span Direct 10.53 10.49 
Post-test Zero 0.02 0.08 
Post-test Span 10.50 10.42 
Average 9.62 10.82 

Corr. Results 9.59 10.87 

MONTROSE AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmpingers 

#/Matl. End Start Diff. Point 
1/H2O 859.7 735.5 124.2 5 
2/H2O 650.6 648.7 1.9 4 

3/Empty 652.3 651.3 1.0 3 
4/S.G. 940.0 937.7 2.3 2 
Rinse 50.0 -50.0 1 
Total 79.4 5 

Dry Gas Meter 4 
Time Vol. Tm{in} Tm(out) 3 
Start 804.500 79 77 2 

78 76 1 
Stop 831.934 78 76 5 

4 
Total 27.434 77.3 3 

Summary 2 
Sample Volume: 27.161 dscf 1 
H2O Volume: 3.748 scf 5 
Moisture Content: 12.1 % 4 

3 
2 

~ CQ. 1 
90.40 9.65 5 
47.3 4.74 4 
0.04 0.02 3 

47.58 4.76 2 
0.09 0.04 1 

47.42 4.75 5 
4 

42.48 0.10 3 
2 

0.06 0.06 1 
47.66 4.75 Average 
0.09 0.03 

47.47 4.75 
42.48 0.10 

42.34 0.06 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.2% 0.0% 0.3% 0.2% 
Pre-Test Zero Bias 0.1% 0.2% 0.1% 0.2% 
Pre-Test Span Bias -0.1% -0.2% -0.2% -0.1% 
Post-Test Zero Bias 0.2% 0.2% 0.0% -0.2% 
Post-Test Span Bias -0.1% -0.3% -0.2% 0.0% 

Zero Drift 0.0% 0.0% 0.0% -0.1% 
Span Drift 0.0% -0.1% 0.1% 0.0% 
!CAL STATUS ~~r '-~~:.s Pi-\SS p,t:,Sf-:, i\L,~,S 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5417.81 4599.27 818.55 15.1% 
o, % dry 9.59 9.7 -0.09 -0.9% 
CO2 % dry 10.87 11.1 -0.21 -1.9% 

NO. ppm dry 42.34 45.1 -2.74 -6.5% 

NO. ppm@3% 02 67.04 71.6 -4.58 -6.8% 

NO. lb/hr 27.39 24.9053 2.48 9.1% 
SO2 ppm dry 10.28 11.63 -1.35 -13.2% 
so, ppm@3% 0 2 16.28 18.37 -2.09 -12.9% 

so, lb/hr 9.253 8.984 0.268 2.9% 
co ppm dry 0.06 1.13 -1.07 
co ppm@3%O2 0.10 1.80 -1.71 

co lb/hr 0.024 0.381 
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METHOD 2 DATA 
dP dp2 Temp Velocity 

lin. H2O) {in. H2O
2

) rn .{fQfil 
1.200 1.0954 352 76.04 
1.200 1.0954 352 76.04 
1.100 1.0488 352 72.80 
1.000 1.0000 351 69.37 
1.100 1.0488 350 72.71 
1.300 1.1402 353 79.19 
1.200 1.0954 353 76.09 
1.100 1.0488 354 72.89 
1.000 1.0000 355 69.54 
1.100 1.0488 352 72.80 
1.200 1.0954 352 76.04 
1.300 1.1402 354 79.24 
1.100 1.0488 354 72.89 
0.940 0.9695 355 67.42 
0.820 0.9055 352 62.86 
0.970 0.9849 353 68.41 
0.850 0.9220 352 64.00 

0.840 0.9165 354 63.70 
0.850 0.9220 355 64.11 
0.840 0.9165 355 63.74 
1.100 1.0488 354 72.89 
1.000 1.0000 354 69.50 
0.960 0.9798 356 68.18 
0.880 0.9381 354 65.20 
0.600 0.7746 355 53.87 
0.770 0.8775 358 61.13 
0.680 0.8246 355 57.35 
0.520 0.7211 355 50.15 
0.490 0.7000 354 48.65 
0.530 0.7280 353 50.56 

0.9367 0.9679 353.6 67.24 
TEST SUMMARY 

02: 9.594 % dry 

co,: 10.875 % dry 

NOx: 42.343 ppm dry 

27.388 lb/hr 
so,: 10.281577 ppm dry 

9.253 lb/hr 

CO: 0.06 ppm dry 

0.024 lb/hr 

H2O: 12.1 % 

MW: 28.65 lb/lb-mole 

Flow: 156,708 wacfm 

90.30 mdscfm 

5417.81 kdscfh 

SOx Titration Summary 

81/2 
N BaCl2 0.0096805 

Total VOL (ml) 437 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 3.11 



PRE-TEST INFORMATION 

GENERAL 

Test: 9-RA-U2 

Date: 3/10/2020 

Start Time: 12:50 

Station: Desert View Power 

Unit: Unit 2 
Test Condition: Full Load 

Performed Bv: ow 
PRE-TEST INFORMATION 

SAMPLE TRAIN 

Barom. Pressure: psi 
30.21 "Hg 

Meter No. 17-WCS 

Meter Yd 0.9920 

Meter Pressure: 2.5 iwg 
Pstack.: 0.33 iwg 
Pstack.: 30.23 "Hg 

Gp: 0.84 

Tref: 68 •F 

Stack.Area: 38.84 tt2 
METHOD 3A, 6C, 7E DATA 

~ ~ 
Span 19.15 18.94 
Actual Span Value 10.48 10.48 

Pre Test Zero Direct -0.01 0.05 

Pre Test Span Direct 10.53 10.49 

Pre-test Zero 0.02 0.08 

Pre-test Span 10.50 10.42 

0-30 min 9.57 10.87 

Post Test Zero Direct -0.01 0.05 

Post Test Span Direct 10.51 10.50 

Post-test Zero 0.01 0.09 

Post-test Span 10.48 10.44 

Average 9.57 10.87 

Corr. Results 9.56 10.93 

MONTROSE AQS 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DAT A 

lmpingers 

#/Matl. End Start Diff. Point 

1/H2O 892.8 760.2 132.6 5 
2/H2O 673.7 672.9 0.8 4 

3/Empty 607.3 606.6 0.7 3 

4/S.G. 1044.3 1033.7 10.6 2 
Rinse 50.0 -50.0 1 

Total 94.7 5 
Dry Gas Meter 4 

Time Vol. Tm{in) Tm(out) 3 

Start 833.100 78 76 2 

77 74 1 
Stop 859.971 74 72 5 

4 

Total 26.871 75.2 3 
Summary 2 

Sample Volume: 26.711 dscf 1 

H2O Volume: 4.470 scf 5 

Moisture Content: 14.3 % 4 

3 
2 

!ill:. CQ 1 

90.40 9.65 5 
47.3 4.74 4 

0.06 0.06 3 

47.66 4.75 2 
0.09 0.03 1 

47.47 4.75 5 
4 

49.91 0.30 3 
2 

0.04 0.01 1 

47.84 4.75 Average 

0.12 0.03 

47.45 4.72 

49.91 0.30 

49.74 0.27 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.2% 0.0% 0.4% 0.1% 

Pre-Test Zero Bias 0.2% 0.2% 0.0% -0.2% 

Pre-Test Span Bias -0.1% -0.3% -0.2% 0.0% 

Post-Test Zero Bias 0.1% 0.2% 0.1% 0.3% 

Post-Test Span Bias -0.2% -0.3% -0.4% -0.4% 

Zero Drift -0.1% 0.0% 0.0% 0.0% 

Span Drift -0.1% 0.1% 0.0% -0.3% 

G;\ STAiUS [);c_.:-,'.·.; ;:,,t:;,_s;r-., Ff<::s r: .\;,::,-
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5318.37 4285.47 1032.90 19.4% 

02 % dry 9.56 9.6 -0.05 -0.6% 

CO2 % dry 10.93 11.2 -0.23 -2.1% 

NO. ppm dry 49.74 52.7 -2.94 -5.9% 

NO. ppm@3% 02 78.52 83.3 -4.78 -6.1% 

NO. lb/hr 31.58 27.15 4.44 14.0% 

SO2 ppm dry 11.15 12.72 -1.56 -14.0% 

SO2 ppm@3% 02 17.60 18.20 -0.60 -3.4% 

SO2 lb/hr 9.852 9.701 0.151 1.5% 

co ppm dry 0.27 1 00 -0.74 

co ppm@3% 02 0.42 1.52 -1.10 

co lb/hr 0.103 0.333 
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METHOD 2 DATA 

dP dP2 Temp Velocity 

{in. H20) {in. H2O2) rn ®fil 
1200 1.0954 354 76.48 
1.300 1.1402 353 79.56 

1.000 1.0000 352 69.73 
1.100 1.0488 351 73.09 
1.000 1.0000 352 69.73 
1.200 1.0954 354 76.48 

1.100 1.0488 353 73.18 
1.200 1.0954 351 76.34 

1.200 1.0954 352 76.39 -1.000 1.0000 351 69.69 
1.200 1.0954 349 76.25 

1.200 1.0954 350 76.29 

1.100 1.0488 354 73.23 
0.940 0.9695 353 67.65 -
0.820 0.9055 353 63.18 

1.000 1.0000 356 69.90 

0.860 0.9274 355 64.79 

0.820 0.9055 355 63.26 

0.870 0.9327 353 65.08 

0.850 0.9220 352 64.29 

1.200 1.0954 352 76.39 
1.000 1.0000 351 69.69 
0.900 0.9487 354 66.24 

0.840 0.9165 353 63.95 

0.630 0.7937 353 55.38 

0.760 0.8718 356 60.94 

0.680 0.8246 357 57.68 ~ 

0.530 0.7280 357 50.92 

0.550 0.7416 355 51.81 
0.570 0.7550 354 52.71 

0.9407 0.9699 353.2 67.68 -TEST SUMMARY 

02: 9.560 % dry 

CO2: 10.927 % dry 

NO,: 49.741 ppm dry 

31.583 lb/hr 

SO2: 11.152458 ppm dry 

9.852 lb/hr 

CO: 0.27 ppm dry 

0.103 lb/hr 

H2O: 14.3 % 

MW: 28.39 lb/lb-mole 

Flow: 157,716 wacfm 

88.64 mdscfm 

5318.37 k.dscfh 

SOx Titration Summary 

81/2 

N BaCl2 0.0096805 

Total VOL (ml) 438 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 3.31 
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (MAQS) ASTM D7036-04 certification, MAQS is 
committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. MAQS quality assurance program and procedures are designed 
to ensure that the data meet or exceed the requirements of each test method for each of these 
items. The quality assurance program consists of the following items: 

• Assignment of an Internal QA Officer 

• Development and use of an internal QA Manual 

• Personnel training 

• Equipment maintenance and calibration 

• Knowledge of current test methods 

• Chain-of-custody 

• QA reviews of test programs 

Assignment of an lnternal QA Officer: MAQS has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program. 

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the 
requirements of ASTM D7036-04 and guidelines issued by EPA. The manual documents and 
formalizes all of MAQS QA efforts. The manual is revised upon periodic review and as MAQS 
adds capabilities. The QA manual provides details on the items provided in this summary. 

Personnel Testing and Training: Personnel testing and training is essential to the production of 
high quality test results. MAQS training programs include: 

• A requirement for all technical personnel to read and understand the test 
methods performed 

• A requirement for all technical personnel to read and understand the MAQS QA 
manual 

• In-house testing and training 

• Quality Assurance meetings 

• Third party testing where available 

• Maintenance of training records . 

Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of 
MAQS emission measurement programs is maintained according to manufacturer's 
recommendations. A summary of the major equipment maintenance schedules is summarized in 
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment 
according to the procedures outlined in the applicable test method. The calibration intervals and 
techniques for major equipment components is summarized in Table 2. The calibration technique 
may vary to meet regulatory agency requirements. 

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: MAQS maintains chain-of-custody documentation on all data sheets and 

samples. Samples are stored in a locked area accessible only to MAQS source test personnel. 

Data sheets are kept in the custody of the originator, program manager, or in locked storage until 

return to MAQS office. Electronic field data is duplicated for backup on secure storage media. 

The original data sheets are used for report preparation and any additions are initialed and dated. 

QA Reviews: Periodic field, laboratory, and report reviews are performed by the in-house QA 

coordinator. Periodically, test plans are reviewed to ensure proper test methods are selected and 

reports are reviewed to ensure that the methods were followed and any deviations from the 

methods are justified and documented. 

ASTM D7036-04 Required Information 

Uncertainty Statement 

Montrose is qualified to conduct this test program and has established a quality management 

system that led to accreditation with ASTM Standard 07036-04 (Standard Practice for 

Competence of Air Emission Testing Bodies). Montrose participates in annual functional 

assessments for conformance with D7036-04 which are conducted by the American Association 

for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 

at least one Qualified Individual (QI) as defined in 07036-04 Section 8.3.2. Data quality objectives 

for estimating measurement uncertainty within the documented limits in the test methods are met 

by using approved test protocols for each project as defined in D7036-04 Sections 7 .2.1 and 

12.10. Additional quality assurance information is presented in the report appendices. 

Performance Data 

Performance data are available for review. 

Qualified Personnel 

A qualified individual (QI), defined by performance on a third party or internal test on the test 

methods, will be present on each test event. 

Plant Entry and Safety Requirements 

Plant Entry 

All test personnel are required to check in with the guard at the entrance gate or other designated 

area. Specific details are provided by the facility and project manager. 
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Safety Requirements 

All personnel shall have the following Personal Protective Equipment (PPE) and wear them where 
designated: 

• Hard Hat 

• Safety Glasses 

• Steel Toe Boots 

• Hearing Protection 

• Gloves 

• High Temperature Gloves (if required) 

The following safety measures will be followed: 

• Good housekeeping 

• SOS for all on-site hazardous materials 

• Confine selves to necessary areas (stack platform, mobile laboratory, CEMS 
data acquisition system, control room, administrative areas) 

• Knowledge of evacuation procedures 

Each facility will provide plant specific safety training . 
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TABLE 1 -
EQUIPMENT MAINTENANCE SCHEDULE -

Equipment Acceptance Limits Frequency of Service Methods of Service -
Pumps 1. Absence of leaks As recommended by 1. Visual inspection 

2. Ability to draw manufacturer 2. Clean -
manufacturers required 3. Replace parts -vacuum and flow 4. Leak check 

Flow Meters 1. Free mechanical As recommended by 1. Visual inspection 

movement manufacturer 2. Clean -3. Calibrate 

Sampling Instruments 1 . Absence of malfunction As recommended by As recommended by 

2. Proper response to manufacturer manufacturer 
.. 

zero span gas -
Integrated Sampling Tanks 1. Absence of leaks Depends on nature of 1. Steam clean -use 2. Leak check 

Mobile Van Sampling System 1 . Absence of leaks Depends on nature of 1. Change filters 
use 2. Change gas dryer -· 

3. Leak check -4. Check for system 
contamination -

Sampling Lines 1. Sample degradation After each test series 1. Blow dry, inert gas 

less than 2% through line until dry 
11111! 

.. 
-
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TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 

Sampling Equipment Calibration Frequency Calibration Procedure Acceptable Calibration 
Criteria 

Continuous Analyzers 
Before and After Each 3-point calibration error 

< 2% of analyzer range 
Test Day test 

Continuous Analyzers 
Before and After Each 2-point sample system 

< 5% of analyzer range 
Test Run bias check 

Continuous Analyzers After Each Test Run 
2-point analyzer drift 

< 3% of analyzer range 
determination 

GEMS System Beginning of Each Day leak check 
< 1 in. Hg decrease in 5 

min. at > 20 in. Hg 

Continuous Analyzers Semi-Annually 3-point linearity < 1 % of analyzer range 

NOx Analyzer Daily 
NO2 -> NO converter >90% 

efficiency 

Differential Pressure Correction factor based 
Gauges (except for Semi-Annually on 5-point comparison to +/- 5% 

manometers) standard 

Differential Pressure 3-point comparison to 
Gauges (except for Bi-Monthly standard, no correction +/- 5% 

manometers) factor 

Adjusted to mercury-in-
Barometer Semi-Annually glass or National +/- 0.1 inches Hg 

Weather Service Station 

Calibration check at 4 
Dry Gas Meter Semi-Annually flow rates using a NIST +/- 2% 

traceable standard 

Calibration check at 2 
+/- 2% of semi-annual 

Dry Gas Meter Bi-Monthly flow rates using a NIST factor 
traceable standard 

Dry Gas Meter Orifice Annually 
4-point calibration for 

6H@ 

Temperature Sensors Semi-Annually 
3-point calibration vs. +/- 1.5% 

NIST traceable standard 

Note: Calibration requirements will be used that meet applicable regulatory agency requirements. 
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Appendix C.2 
CARB, SCAQMD, and STAC Certifications 

W002AS-678786-RT-945 180 of 298 

--
-

-

-

-



I I I I I It Ii I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

a 
I\.) 
co 
CX> 

State of Califo,rnia 

Air Resoutces<Baard 
Approv····. ~~~~ ··,;;'· .. ··ractor 

Mo o_se<AIOO.iilil~~~~ C 

This is to cert· 
by the CaUforru · 
pursuanUo ete1:1m" 

through Ju 

Dr. Michael T. Benjarni1t.C l 
Monitoring and Laboratory.Oivisidn 

en approved 
pUance testing 

~•~:~tion.91207, ••aea· ~below: 

NO 
0 CD 
Ncn 
OCD 

~~ 
~ -· 
)> ~ 

'1J 
0 

~ -, 



_l,, 

(X) 
N 
0 
-+, 

N 
co 
(X) 

I I I I I I I 

· State of Califo.rnia. 

Air· Resources::Sc,ard 
App•rov 

This is to certi 
by the Caf.ifomi 
pursuantto•\ ·, · 

through \JU · 

I I I I J I I 

approved 
nee· testing 
ion91201,. 
below: · 

I I I I I I I I I 

NO 
0 CD 
N C/J 
0 CD 

~~ 
--i -· 
)> ~ 

-0 
0 
=E 
CD -, 

I 



-
lllillll-

-

-
-
ff!IIIII 

--

--

Desert View Power 
2020 RATA 

ti&'1 South Coast 
a.w4 Air Quality Management District 
,_1:,m 21865 Copley Drive, Diamond Bar, CA 91765-4178 

• - .• (909) 396-2000 • www.aqmd.gov 

Mr. John Peterson 
Montrose Air Quality Services, LLC 
1631 E. Saint Andrew Place 
Santa Ana. CA 92705 

Subject: LAP Approval Notice 
Reference # 96LA 1220 

Dear Mr. Peterson: 

September 6, 2019 

We have reviewed your renewal letter under the South Coast Air Quality Management District's 

Laboratory Approval Program (LAP). We are pleased to inform you that your firm is approved for the 

period beginning September 30, 2019, and ending September 30, 2020 for the following methods, subject 

to the requirements in the LAP Conditions For Approval Agreement and conditions listed in the 

attachment to this letter: 

Methods 1-4 Methods 5.1, 5.2, 5.3, 6.1 

Methods 10.1 and 100.1 Methods 25.l and 25.3 (Sampling) 

USEPA CTM-030 and ASTM 06522-00 Rule 1121/ 1146.2 Protocol 

Rule 1420/1420,1/1420.2-(Lead) Source and Ambient Sampling 

Your LAP approval to perform nitrogen oxide emissions compliance testing for Rule 1121/ l l 46.2 

Protocols includes satellite facilities located at: 

McKenna Boiler 
1510 North Spring Street 
Los Angeles, CA 90012 

Noritz America Corp, 
11160 Grace A venue 
Fountain Valley, CA 92708 

Ajax Boiler, Inc. 
2701 S. Harbor Blvd. 
Santa Ana. CA 92704 

Laundry Building of VA Greater Los Angeles Healthcare System 

508 Constitution Avenue 
Los Angeles, CA 90049 

Thank you for participating in the LAP. Your cooperation helps us to achieve the goal of the LAP: to 

maintain high standards of quality in the sampling and analysis of source emissions. You may direct any 

questions or information to LAP Coordinator, Glenn Kasai. He may be reached by telephone at (909) 

396-2271, or vja e-mail at gkasai@aqmd.gov. 

DS:GK/gk 
Attachment 

190906 LapRenewalRev.doc 

Sincerely, 

Dipankar Sarkar 
Program Supervisor 
Source Test Engineering 
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STA<! American Association for Laboratory Accreditation 
STACK TESTING ACCREOlTATION COVNOl 

I 

Accredited Air Emission Testing Body 

I 

A2LA has accredited 

MONTROSE AIR QUALITY SERVICES 

In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council (STAC) 

evaluation process, this laboratory is accredited to perform testing activities in compliance with 

ASTM D7036:2004- Standard Practice for Competence of Air Emission Testing Bodies. 

I' 111n d<Jo/ of Februa,y 2020. 

Vice President, Accreditation Services 

For the Accreditation Council 

Certificate Number 3925.01 
Valid to February 28, 2022 

This accreditation program is not included under the A2LA ILAC Mutual Recognition Arrangement. 
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soURCE EVALUATION SOCIETY 
~ 
~ 

Qualified Source Testing Individual 
LET IT BE KNOWN THAT 

DAVE A. WONDERLY 
HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED 

EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES 
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR 

MANUAL GAS VOLUME MEASUREMENI'S AND ISOKINETIC PARTICULATE 
SAMPUNG METHODS 

ISSUED THIS 29™ DAY OF NOVEMBER 2018 AND EFFECTIVE UNTIL NOVEMBER 28TH, 2023 

~ ~ 
7.li):TWSTO ReY-BOMd 

Peter S. Pakalnls, QSTVQS1O Review Board 
__ / 1 

/ •••• • -~ C. ,,.( ~-..:· < " ...... -

Tina Sanderson, QSTVQSTO Review Board 

-==~b-~ 
() 

J. Wade Bice, QSTVQSTO Review Board 

~) ~'.1--J,l.;.l/5,, 
Karen D. Ka}ly;;::;Jllls , QSTVQSTO Review Board 

.. ,-•~-/~ ✓--· /···•.,It ,_ .. 

Bruce Randall QSTIIQSTO Review Board 

CERTIFICATE 
NO. 

2009-298 
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~ 
Qualified Source Testing Individual 

LET IT BE KNOWN THAT 

DAVE A. WONDERLY 
HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED 

EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES 
ISSUED BY THE SES QUALIFIED SOURCE TEST INDMDUAL REVIEW BOARD FOR 

MANUAL GASEOUS POLLUTANTS SOURCE SAMPLING METHODS 

ISSUED THIS 29™ DAY.OF NOVEMBER 2018 AND EFFECTIVE UNTIL NOVEMBER 28TH, 2023 

~ ~ 
Peter R. West/in, QST1/QSTO Review Board 

-I /4/J,' 
Peter S. Palcalnls, QSTIIQSTO Review Board 

_./ l 
/_ .. ·.k .. .,~ < .. ,· 4~ ~ .: • .,.--

Tina Sanderson, QSTIIQSTO Review Board 

J. Wade Bice, QSTVQSTO Review Boarrl 

~7'- ~·;,;---J.1.il/i. 
Karen D. Ka}lya-Mllls , QSTIIQSTO Review Board 

),~;, /".,#.,,P" 

Bruce RandaU QSTIIQSTO Review Board 

CERTIFICATE 
NO. 

2009-298 
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8 
Qualified Source Testing Individual 

LET IT BE KNOWN THAT 

DAVE A. WONDERLY 
HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED 

EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES 

ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR 

GASEOUS POLLUTANTS INSTRUMENTAL SAMPUNG METHODS 

ISSUED THIS 28TH DAY OF SEPTEMBER 2018 AND EFFECTIVE UNTIL SEPTEMBER 27TH, 2023 

~ ~ 
Peter R. Westlln, QSTVQSTO Review Board 

-I f/,Jj,,' 
Peter S. Pakalnls, QSTVQSTO Review Board 

__ / ! 
/_ .. :,'\.:L ,11,1:··l .. c··f '_...,,._ 

Tina Sanderson, QSTllQSTO Review Board 

J. wade Bice, QSTIIQSTO Review Board 

~ ). 11..,;:t--.Llil/i. 
Karen D. Kejlya,-illlls , QSTVQSTO Review Board 
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Bruce Randall QSTIIQSTO Review Board 
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2020 Emissions Performance Test Plan 

CONFIDENTIALITY STATEMENT 

Except as otherwise required by law or regulation, this information contained in this 
communication is intended exclusively for the individual or entity to which it is addressed. 
This communication may contain information that is proprietary, privileged or confidential 
or otherwise legally exempt from disclosure. If you are not the named addressee, you are 
not authorized to read, print, retain, copy, or disseminate this message or any part of it. 
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REVIEW AND CERTIFICATION 

I certify that, to the best of my knowledge, the information contained in this document is complete 
and accurate and conforms to the requirements of the Montrose Quality Management System 
and ASTM D7036-04. 

Signature: ~J 1,,/~ . Date: ______ 1_/1_5_/2_0_20 _____ _ 

Name: ___ D_a_v_e_W_o_n_de_r_ly'----- Title: Client Project Manager 

I have reviewed, technically and editorially, details and other appropriate written materials 
contained herein. I hereby certify that to the best of my knowledge the presented material is 
authentic and accurate and conforms to the requirements of the Montrose Quality Management 
System and ASTM D7036-04. 

\A.aLL\t~ Signature: ---1-p!I--=-~Ol,___L.....,..-I!!::=-~- Date: ______ 1_/1_5_/2_0_2_0 _____ _ 

Name: Matt McCune Title: ----------- Regional Vice President 
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1.0 INTRODUCTION 

Montrose Air Quality Services, LLC (MAQS) has been contracted by Desert View Power to 

conduct annual emissions compliance testing on two Fluid Bed Boilers, and a relative accuracy 

test audit (RAT A) of the continuous emissions monitoring system (CEMS) at the Desert View 

Power Plant located in Mecca, California. MAQS will conduct testing to comply with U.S. 

Environmental Protection Agency Operating Permit NSR 4-4-11;SE 87-01 including amendments 

through August 14, 2003: 7th Amendment Title V permit to operate CB-OP 99-01 dated 8/1/2000 

and 40 CFR 60, Appendix F. This test plan presents the testing procedures, a description of the 

sample locations and a summary of quality assurance procedures. 

David Wonderly will coordinate the testing for MAQS and can be reached at (714) 279-6777. The 

on-site test team will consist of a Project Manager whose responsibilities include interfacing with 

facility personnel, operating the mobile emission measurement laboratory, and performing data 

entry as well as Technician(s) responsible for all stack responsibilities. A Qualified Individual, as 

defined in ASTM D7036-04, will be on-site for all methods performed. 

Emissions tests will be performed on each Biomass fired boiler as specified in the permit for: 

• Particulate 

• NOx, CO and SO2 

• Hydrocarbons 

• Hydrogen Chloride (HCI) 

• Method 19 F-Factor Using ASTM D6323 and ASTM E711 for Fuel BTU/lb 

• Volumetric Flow Rate 

• Oxygen and Carbon Dioxide concentration 

• Flue gas moisture content 

A relative accuracy test audit will be performed to satisfy the requirements of 40 CFR 60, Appendix 

F, as part of the quarterly CEMS testing. The Continuous Emissions Monitoring System (CEMS) 

Relative Accuracy Test Audit includes NOx, CO and SO2. 
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2.0 UNIT DESCRIPTION 

The Desert View Power Plant consists of two 297 MMBtu/hour, circulating bed, biomass-fired 
boilers, and combined unit are designed to produce 47 MW of net electrical output. Each unit is 
equipped with the following pollution control systems: 

• An ammonia injection system for control of NOx emissions; 
• Cyclonic mixing of injected ammonia with flue gas to provide for a minimum 

amount of ammonia slip (emission); 
• A limestone injection system to limit emissions of SO2; 
• A hydrated lime injection system to limit emissions of HCL; 
• A reverse air baghouse to restrict opacity and emissions of sulfates and 

particulate to very low levels. 

The plant CEM system for each unit includes measurements of NOx, CO, 02, 02 wet, SO2, CO2, flow and opacity. It is an extractive system with a heated line extending from the probe to the CEM unit. Table 2-1 presents the current CEMS configuration. 

Species 

NOx 

co 

02 Dry 

SO2 

CO2 

O2Wet 

Flow 

Opacity 

TABLE 2-1 
CONTINUOUS EMISSION MONITOR SYSTEM 

DESERT VIEW POWER PLANT 

Manufacturer 

CAI 

CAI 

CAI 

CAI 

CAI 

AMETEK 

Diet Greg Standard 

Monitor Labs 

Model 

ZRE-5 Multi Component Analyzer 

ZRE-5 Multi Component Analyzer 

ZRE-5 Multi Component Analyzer 

ZRE-5 Multi Component Analyzer 

ZRE-5 Multi Component Analyzer 

Thermox 2000 

Lighthawk 560 

Range 

100 and 500 ppm 

100 and 500 ppm 

25% 

50 and 500 ppm 

20% 

25% 

Msdcfh 

100% 
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2.1 SAMPLE LOCATIONS 

Samples will be collected from the transition ducts to the stack. Carnot Technical Services, Inc. 

conducted three dimensional flow testing and stratification testing on the transition exhaust ducts 

on each unit. This testing was conducted in accordance to SCAQMD chapter X section 1 and 13 

and will be presented in the report titled "Stack Gas Stratification and Absence of Flow 

Disturbance Testing at Desert View Power Mecca Project" (R106E622.T) submitted to SCAQMD 

in October of 1994. The sample locations met all the requirements. Copies of the results from that 

report can be found in Appendix B .All testing for both Unit 1 and 2 will be done at the sample 

location presented in Figure 2-1. 

FIGURE 2-1 
DESERT VIEW POWER SAMPLE LOCATION 

Stack 

0 A AO 
0 B so 

Unit 2 
0 C co 
0 D DO 

Unit 1 

0 E E 0 
0 F F 

Facing South 

2.2 UNIT OPERATION 

The tests will be conducted at or near maximum steady state unit load conditions. Limestone 

injection rate, fuel combustion rate, ammonia injection rate, ash handling operations, excess air 

level, combustion air distribution, and combustion temperature will all be set to maintain stable 

unit operation. Pertinent operating conditions will be recorded by Desert View Power personnel 

during the tests. Full load will be defined as greater than 267 MMBtu/hr of total (biomass and 

natural gas) heat input to the boiler. 
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3.0 TEST PROCEDURES 

The test procedures to be used are listed in Table 3-1. Part of the gaseous plant emissions 
performance testing data will be used for CEMS RATA determinations. A minimum of nine 
reference method tests are required for all gaseous species relative accuracy (RA) 
determinations. 

TABLE 3-1 
PROPOSED TEST MATRIX PER UNIT 

DESERT VIEW POWER MECCA PROJECT 

Parameter No. of Tests Measurement Principle Reference Method Duration per Test 

NOx 9(1) Chemiluminescence EPA7E 60/30 minutes 

co 9(1) Non-Dispersive Infrared EPA 10 60/30 minutes 

O2/CO2 9(1) Non-Dispersive Infrared EPA3A 60/30 minutes 

PM 3 Gravimetric EPAS 90 minutes 

SO2 9(1) Barium Thorin Titration EPA6 60/30 minutes 

Hydrocarbons 2 GC/FID SCAQMD25.3 60 minute composite 

HCL 3 Ion Chromatography EPA26A 120 minutes, minimum of 2 
DSCM of sample volume 

Fuel Sampling Daily ASTM D6323 Composite hourly samples 

Fuel Btu/lb Daily ASTM E711 Composite hourly samples 

Fuel Moisture Daily ASTM D3173 Composite hourly samples 

Fuel Chlorine Daily ASTM E776 Composite hourly samples 

Stack Gas Flow Rate S-Type Pitot Traverse EPA2 

Moisture Condensation/Gravimetric EPA4 

( 1) Includes compliance and RA TA test runs. 
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3.1 CONTINUOUS GASEOUS MEASUREMENTS 

NOx, 02, CO2 and CO will be measured according to EPA reference methods using MAQS 

continuous emissions monitoring system (CEM). NOx, 02, CO2 and CO concentrations will be 

determined using MAQS mobile emission measurement laboratory. The laboratory is housed in 

an 18 foot trailer outfitted to provide a clean, quiet, environmentally controlled base for the testing 

operations. The laboratory has lighting, electrical distribution, air conditioning and heating to 

support the test instruments and provide for optimal test performance. 

Concentrations of these gaseous species are measured using an extractive sampling system 

consisting of a heated stainless steel probe to minimize reactions, a heat traced Teflon sample 

line connected to a thermo-electrically cooled sample dryer. Following the dryer, the sample is 

drawn into a Teflon lined pump where it is pressurized and then filtered for delivery to the gas 

analysis portion of the system. Gaseous samples will be collected at a single point. Three 

minimum 60-minute compliance tests will be performed. 

NOx concentration is determined using a California Analytical Instruments (CAI) 

chemiluminescence analyzer (model 600 Series). The analyzer has full scale ranges from 2.5 to 

10,000 ppm. The analyzer is equipped with a vitreous carbon NO2 - NO converter for the 

determination of total nitrogen oxides without interference from other nitrogen containing 

compounds. 

Oxygen concentration is determined using a AMI electro-chemical cell analyzer (model # 201 ). 

The analyzer has three full scale ranges; 0-5%, 10%, and 25%. The cell contains an electrolytic 

fluid that reacts with oxygen to generate an electrical signal proportional to the concentration. 

CO2 is measured using a non-dispersive infrared analyzer manufactured by CAI (model# 100 

Series). The analyzer has full scale ranges of 0-5%, 10%, 20% and 40%. 

CO is measured using a non-dispersive infrared/gas filter correlation analyzer manufactured by 

TECO (model# 48i). The analyzer has user definable full scale ranges from of 0-10 to 0-10,000 

ppm. 

The analyzers and sampling system are subjected to a variety of calibration and quality assurance 

procedures including leak checks, linearity and calibration error determinations before sampling, 

and system bias and drift determinations as part of each test run. Data are corrected for any 

observed bias or drift in accordance with the reference methods. 
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3.2 PARTICULATE MEASUREMENTS 

EPA method 5 sampling system will be used to measure the particulate emissions from both 
Desert View Power units. The sampling system consists of a nozzle, glass probe, 250°F heated 
filter, two impingers containing DI water, a third empty impinger and a fourth impinger containing 
silica gel. 

The analysis for particulate is summarized in Table 3-2. Gravimetric Analysis will be performed 
on the probe/nozzle wash and filter. 

3.3 

TABLE 3-2 
EPA METHOD 5 ANALYSES 

Sample Component 

Probe and Nozzle {Front 1 /2) 

Heated Filter {83 mm) 

SULFUR DIOXIDE 

Analysis Procedure 

Evaporation/gravimetric 

Bake/gravimetric 

Sulfur dioxide will be measured according to EPA Method 6. The first three runs will be 60 minutes 
and will be used to demonstrate compliance and as RATA runs. Subsequent RATA runs will 
consist of 30 minute tests per the Methods. A barium thorin titration of the hydrogen peroxide 
impinger samples will yield SO2 concentrations for nine relative accuracy test runs. The sample 
system will consist of a heated glass probe connected to the impinger train with an un-heated 
Teflon sample line. All the unheated portion of the sample train will be recovered and analyzed. 
Prior to the titrimetric analysis, all SOx samples will pass through an ion exchange resin. This 
removes interference associated with ammonium (NH4+). The Method 6 train will not include the 
IPA impinger, which is provided in the method as an option. The H2O2 will absorb both SO2 and 
SO3 (if any). SQ3 will be counted as SO2. 

3.4 HYDROCARBON 

Samples for hydrocarbon analysis will be collected in clean 6-L Summa Canister and mini water 
impingers and analyzed according to SCAQMD 25.3. The samples will be analyzed by AtmAA 
Inc. in Calabasas, CA using TCA/FID or other qualified laboratory. Results will be reported as 
total non-methane hydrocarbons as carbon. 
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3.5 HYDROGEN CHLORIDE MEASUREMENTS 

Triplicate hydrogen chloride (HCI), samples will be collected using EPA Method 26A. Sampling 

and analysis for HF and Cl2 which is included in EPA Method 26A will not be performed. 

The sampling train consists of: 

• A glass nozzle and heated glass probe heated to between 248°F and 273°F 

• A Teflon Mat or quartz out-of-stack filter in a glass filter holder heated to 248°F ± 

25°F 

• Two impingers containing 100 ml of 0.1 N H2SO4 for collection of HCI 

• One empty impinger 

• An impinger containing silica gel 

Samples are withdrawn isokinetically from the stack. The Teflon Mat or quartz-fiber filter collects 

particulate matter. The acidic absorbing solution collect gaseous HCI and is analyzed for HCI by 

ion chromatography. 

The samples are recovered in the following sample fractions: 

1. Back half of filter holder, H2SO4 lmpinger Catch - Weighed for moisture content 

and recovered with DI water into pre-cleaned HOPE bottle. 

2. The filter and probe wash will not be recovered for this test program. 

Quality assurance samples collected in the field are: 

• A field blank 

• A reagent blank: 200 ml of 0.1 N H2SO4 

• A reagent blank: 200 ml of DI water 

The samples will be analyzed by ion chromatography by AAC in Ventura or other qualified 

laboratory. 

3.6 VELOCITY AND MOISTURE 

Stack gas velocity and moisture content will be determined by EPA Methods 2 and 4 during the 

particulate test. Velocity traverses will be performed during each set of compliance tests (NOx, 

CO, SO2 and hydrocarbons) and for each RATA run. 

3.7 FUEL ANALYSIS 

Daily fuel samples will be collected by Desert View Power personnel. Hourly samples will be taken 

and composited by the lab prior to analysis. Sampling will be consistent with ASTM 06323 sample 

collection methodology. MAQS will send the samples out to be analyzed for higher heating value 

for heat rate calculations, for Btu/lb for calculating the HCL emissions in lb/MMBtu using ASTM 

E711, for moisture content using ASTM D3173 and for chlorine content using ASTM E776. Copies 

of the analysis will be included with the final report. 
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3.8 RELATIVE ACCURACY TEST AUDIT 

Relative Accuracy tests will be performed for NOx, SO2, CO and 02 on sub systems of each unit's 
CEMS. Relative accuracy is determined by comparing the CEMS data to the corresponding 
reference method (RM) data over nine to twelve test runs. Nine 30-minute minimum tests will be 
performed for the NOx, SO2, CO, and 02 relative accuracy. Relative accuracy is expressed in 
terms of the absolute value of the mean of the difference between the monitor value and the 
reference method value. It is reported in terms of a percentage of the mean reference method 
value. The computational procedure is summarized by the following equations: 

- n 
d = Ld; 

i = 1 

I 

n (fd,)' 2 

r_d/ - _,=_I_ 

i=l n 
n-1 

Sd 
CC= to.975 ✓n 1 

RA= ldl+Jccj xl00 
RM 

The RA will be determined for the monitoring systems in parts per million dry (ppm) and lb/hr. 
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3.9 TEST SCHEDULE 

The scheduled test dates have been set for March 10 - March 14, 2020 for compliance and RATA 

testing. A proposed test schedule for on-site testing activities is shown in Table 3-3. This schedule 

is based on the number of tests and the required sample times. 

Date 

3/10/2020 

3/11/2020 

3/12/2020 

3/13/2020 

3/14/2020 

Unit No. 

1 

2 

2 

Test No. 

TABLE 3-3 
TEST SCHEDULE 

Set-up 

Type of Test 

1-3 PM, 1-3 HCL Particulate Tests 1-3, HCL Tests 1-3 CEMS RATA and 

1-3 Comp RATA testing Compliance NOx, SO2, CO &VOC Tests 1-3 Fuel Samples 

RATA testing Continued CEMS RATA 

1-3 PM, 1-3 HCL Particulate Tests 1-3, HCL Tests 1-3 CEMS RATA and 

1-3 Comp RATA testing Compliance NOx, SO2, CO &VOC Tests 1-3 Fuel Samples 

RATA testing Continued CEMS RATA 
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4.0 REPORTING 

MAQS will prepare a comprehensive emissions report that includes all raw data and calculations 
for the test program. The test format is presented in Table 4-1. The test report will be submitted 
within 45 days from completion of testing. 

Tltle page 
Report Title 
Prepared For 
For Submittal To: 
Author and reviewer names 

TABLE 4-1 
REPORT FORMAT 

Test Dates and Report Issue Date 
Report Number 

Review Page 
Signatures of person who prepared the report and signature of person Vt/ho reviewed the report 

Table of Contents 

Introduction and Summary 
Identifies the client, source, reason for the test, test date(s), test personnel, client/source personnel, regulatory 
observers 
Summarizes the results of the test, indicates applicable rules and pass/fail criteria and makes a statement 
regarding the test results 
Outlines the organization of remainder of the report. 
Table of analysis results 

Unit Description 
Describes the process which was tested 
Describes any applicable control equipment 
Test conditions 

Test Description 
Test methods, replicates, duration, calculations 
Test locations 
Test critique 

Results 
Re-states the results of the test and makes a statement regarding compliance with applicable regulations 
Results tables with more detail on individual test runs and supporting data 

Appendices 
A. Test and Laboratory Data 

1. Test Location 
2. Test Data (by type) 
3. Quality Assurance Data 

a. Certification 
b. Equipment Calibration 
c. Calibration Gas Certificate 
d. Chain of Custody 

B. Process Operating Data 
C. Measurement Procedures 
D. Calculations 
E. Instrument Strip Charts 
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QUALITY ASSURANCE AND CERTIFICATIONS 

-
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (MAQS) ASTM D7036-04 certification, MAQS is 
committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. MAQS quality assurance program and procedures are designed 
to ensure that the data meet or exceed the requirements of each test method for each of these 
items. The quality assurance program consists of the following items: 

• Assignment of an Internal QA Officer 
• Development and use of an internal QA Manual 

• Personnel training 

• Equipment maintenance and calibration 

• Knowledge of current test methods 

• Chain-of-custody 

• QA reviews of test programs 

Assignment of an Internal QA Officer: MAQS has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program. 

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the 
requirements of ASTM D7036-04 and guidelines issued by EPA. The manual documents and 
formalizes all of MAQS QA efforts. The manual is revised upon periodic review and as MAQS 
adds capabilities. The QA manual provides details on the items provided in this summary. 

Personnel Testing and Training: Personnel testing and training is essential to the production of 
high quality test results. MAQS training programs include: 

• A requirement for all technical personnel to read and understand the test 
methods performed 

• A requirement for all technical personnel to read and understand the MAQS QA 
manual 

• In-house testing and training 

• Quality Assurance meetings 

• Third party testing where available 

• Maintenance of training records. 

Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of 
MAQS emission measurement programs is maintained according to manufacturer's 
recommendations. A summary of the major equipment maintenance schedules is summarized in 
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment 
according to the procedures outlined in the applicable test method. The calibration intervals and 
techniques for major equipment components is summarized in Table 2. The calibration technique 
may vary to meet regulatory agency requirements. 

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: MAQS maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to MAQS source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to MAQS office. Electronic field data is duplicated for backup on secure storage media. 
The original data sheets are used for report preparation and any additions are initialed and dated. 

QA Reviews: Periodic field, laboratory, and report reviews are performed by the in-house QA 
coordinator. Periodically, test plans are reviewed to ensure proper test methods are selected and 
reports are reviewed to ensure that the methods were followed and any deviations from the 
methods are justified and documented. 

ASTM 07036-04 Required Information 

Uncertainty Statement 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives 
for estimating measurement uncertainty within the documented limits in the test methods are met 
by using approved test protocols for each project as defined in D7036-04 Sections 7 .2.1 and 
12.10. Additional quality assurance information is presented in Section 4.0. 

Performance Data 

Performance data are available for review. 

Qualified Personnel 

A qualified individual (QI), defined by performance on a third party or internal test on the test 
methods, will be present on each test event. 

Plant Entry and Safety Requirements 

Plant Entry 

All test personnel are required to check in with the guard at the entrance gate or other designated 
area. Specific details are provided by the facility and project manager. 
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Safety Requirements 

All personnel shall have the following personal protective equipment (PPE) and wear them where 
designated: 

• Hard Hat 

• Safety Glasses 

• Steel Toe Boots 

• Hearing Protection 

• Gloves 

• High Temperature Gloves (if required) 

The following safety measures will be followed: 

• Good housekeeping 

• SOS for all on-site hazardous materials 
• Confine selves to necessary areas (stack platform, mobile laboratory, CEMS 

data acquisition system, control room, administrative areas) 
• Knowledge of evacuation procedures 

Each facility will provide plant specific safety training. 
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TABLE 1 -EQUIPMENT MAINTENANCE SCHEDULE 

Equipment Acceptance Limits Frequency of Service Methods of Service 1111!11 

Pumps 1. Absence of leaks As recommended by 1 . Visual inspection 

2. Ability to draw manufacturer 2. Clean 

manufacturers required 3. Replace parts -
vacuum and flow 4. Leak check 

Flow Meters 1. Free mechanical As recommended by 1 . Visual inspection ~ 

movement manufacturer 2. Clean 
3. Calibrate 

Sampling Instruments 1. Absence of malfunction As recommended by As recommended by ~ 

2. Proper response to manufacturer manufacturer 

zero span gas 

Integrated Sampling Tanks 1 . Absence of leaks Depends on nature of 1. Steam clean 
~ 

use 2. Leak check 

Mobil Van Sampling System 1. Absence of leaks Depends on nature of 1. Chang filters 
use 2. Change gas dryer 

3. Leak check 
4. Check for system 

contamination j!j>,t;; 

Sampling lines 1. Sample degradation After each test series 1. Blow dry, inert gas 

less than 2% through line until dry 
M, 
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TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS .... 

Sampling Equipment Calibration Frequency Calibration Procedure Acceptable Calibration 
Criteria 

Continuous Analyzers 
Before and After Each 3-point calibration error 

< 2% of analyzer range Test Day test 

Continuous Analyzers Before and After Each 2-point sample system 
< 5% of analyzer range Test Run bias check 

Continuous Analyzers After Each Test Run 2-point analyzer drift 
< 3% of analyzer range determination 

CEMS System Beginning of Each Day leak check < 1 in. Hg decrease in 5 
min. at > 20 in. Hg 

Continuous Analyzers Semi-Annually 3-point linearity < 1% of analyzer range 

NOx Analyzer Daily NO2 -> NO converter 
>90% efficiency 

Differential Pressure Correction factor based 
Gauges (except for Semi-Annually on 5-point comparison to +/-5% 

manometers) standard ... 
Differential Pressure 3-point comparison to 
Gauges (except for Bi-Monthly standard, no correction +/-5% 

manometers) factor 

Adjusted to mercury-in-
Barometer Semi-Annually glass or National +/- 0.1 inches Hg 

Weather Service Station 

Calibration check at 4 
Dry Gas Meter Semi-Annually flow rates using a NIST +/-2% 

traceable standard 

Calibration check at 2 
+/- 2% of semi-annual Dry Gas Meter Bi-Monthly flow rates using a N 1ST 

factor traceable standard 

Dry Gas Meter Orifice Annually 
4-point calibration for 

dH@ 

Temperature Sensors Semi-Annually 3-point calibration vs. 
+/- 1.5% NIST traceable standard 

Note: Calibration requirements will be used that meet applicable regulatory agency requirements. 

W002AS-678786-RT-845 209 of 298 



Desert View Power 
2020 Emissions Performance Test Plan 

■ South Coast 
Air Quality Management District 

lkj ~ 21865 Copley Drive, Diamond Bar, CA 91765-4178 
• ♦J 1 (909) 396-2000 • www.aqmd.gov 

Mr. John Peterson 
Montrose Air Quality Services, LLC 

1631 E. Saint Andrew Place 
Sant.a Ana, CA 92705 

Subject: LAP Approval Notice 
Reference # 96LA 1220 

Dear Mr. Peterson: 

September 6, 2019 

We have reviewed your renewal letter under the South Coast Air Quality Management District's 

LaboratOI)' Approval Program (LAP). We are pleased to inform you that your firm is approved for the 

period beginning September 30, 2019, and ending September 30, 2020 for the following methods, subject 

to the requirements in the LAP Conditions For Approval Agreement and conditions listed in the 

attachment to this letter: 

Methods l-4 Methods 5.1, 5.2, 5.3, 6.1 

Methods 10.1 and 100, l Methods 25.1 and 25 .3 (Sampling) 

USEPA CTM-030 and ASTM D6522-00 Rule 1121/ 1146.2 Protocol 

Rule 1420/1420.1/1420.2-(Lead) Source and Ambient Sampling 

Your LAP approval to perform nitrogen oxide emissions compliance testing for Rule 1121/ 1146.2 

Protocols includes satellite facilities located at: 

McKenna Boiler Noritz America Corp. Ajax Boiler, Inc. 

1510 North Spring Street 11160 Grace Avenue 270 I S. Harbor Blvd. 

Los Angeles, CA 90012 Fountain Valley, CA 92708 Santa Ana, CA 92704 

Laundry Building of VA Greater Los Angeles Healthcare System 

508 Constitution Avenue 
Los Angeles, CA 90049 

Thank you for participating in the LAP. Your cooperation helps us to achieve the goal of the LAP: to 

maintain high standards of quality in the sampling and analysis of source emissions. You may direct any 

questions or infonnation to LAP Coordinator, Glenn Kasai. He may be reached by telephone at (909) 

396-2271, or via e-mail at gkasai@aqmd.gov. 

DS:OK/gk 
Attachment 

190906 LapRenewalRev.doc 
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Dipankar Sarkar 
Program Supervisor 
Source Test Engineering 
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APPENDIX B 
SAMPLE LOCATION VERIFICATION DATA 

(11111 

W002AS-6787 86-RT-845 214 of 298 



-

... 

lM 

STACK GAS STRATIFICATION AND 
ABSENCE OF FWW DISTURBANCE 

TESTING AT COLMAC ~CCA PROJECT 

Prepared For: 

UC Operating Service 
Mecca1 California 

For Submittal To: 

SO lIT'B CO AST Am QUALITY MAN AGEJ\..IBNT DISTR1CT 
Diamond Bar, Califorrua 

l 140955lR 106£6::i.1.T 

W002AS-678786-RT-845 

Prepared By: 

Edward J. Filadelfia 

CARNOT 
Tustin, Calif om.ia. 

JULY 1994 

215 of 298 

~ 



JIiii 

R.EvlEW A.ND CERTIFICATION 

All work, ca1cul.ations> and other activities and tasks perfonned and documented in this 

report were carried out under my direction and supervision. .. 

Edward J. Filadelfia 
Senior Engineer 

Date --------------

I have reviewed, technically and editorially, det.ails 1 calculations, results, conclusions and 

other appropriate written material contained herein, and hereby certify that the prese.nted material 

is authentic and accurate. 

Edward J. Filadelfia 
Senior Engineer 

I 14098S/R W6E622.T 
lie~ (O=l>c• 1,. 199'1 

W002AS-6787 86-RT-845 
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SECTION l .0 

rNTRODUCTION 

Camot was contracted by UC Operating Service (UC OS) to detennine the suitability of 

the alternate sample location accessible from the stack inlet duct. Tests were conducted to 

determine the 1eveJ of stack gas stratification and flow disturbance. The tests were performed 

at this location to satisfy the requirements of alternate sample location CFR 40 Appendix A 

Method 1. The tests were performed using the standard methods in Chapter X of the 

SCAQ1vID's Source Test Manual. 

The flow disturbance and gaseous stratification tests were performed on June 27~28, 

1994. The test program was coordinated by Greg Deedon of UCOS and Edw.ard Filadelfia of 

Carnot. The Carnot test team consisted of Edward Filadelfia, Dave Wonderly, and Chris Hone. 

Unit operacion was established and maintained by UCOS personnel. 

The results of the tests are summarized in Tables 1-1 and l -2. These results sbow that 

the sample location meets the requirements of the SCAQlvID and EPA by demonstrating that the 

stack gas stratific.atfon is Jess than 10% and the 2.veI<1ge resultant flow angle is less than 

20 degrees with a standard deviation of less than 10 degrees. 

A descriptfon of tbe unit is presente,d in Sect.ion 2.0. Test procedures and locations are 

presented in Se,etion 3.0. Test results are presented in Section 4.0. Tests procedure 

descriptions> field data sheets, ca!culations, and control room data are included in the 

Appendices. 

I lt.09E.SfP.106Eo22 T CARtbr 
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U·tIRODUCTION 

TABLE 1-1 
SUMMARY OF GASEOUS STRAT1F1CATION 

COLMAC ENERGY PROJECT 
JULY 1994 . 

~mme,n·.,.,,,,liit¥:mrn::m: :, a: e:1r 

SECTION 1.0 

C 

Onit l 
Parameter % Stratification 

Unit 2 
% Stratification 

SCAQMD Um.it, 
% ---- --------------------------------

0.4% 1.0% 

TABLE 1-2 
SUMJ\t.\RY OF FLOW DISTURBANCE MEA....<:uRThfi:NTS 

COL"1AC ~'ERGY PROJECT 

Pard.!lleter 

A vcrag~. Resu ltaot Angle;, Degree.s 

Standard Deviation, Degrees 

1. 4098.)~ :v6f.622 T 
K<"' 1°""11c', l<l. I~~ 

W002AS-678786-RT-845 

JUL\' 1994 

Un.i1 l Orut 2 
Measurul Measured 

5.6~ 5.9° 

3.3() 4.0° 

GJ 
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SECTION 2.0 

UNIT DESCRIPTION 

Tile ColmaG Energy Plant consists of two 297 11MBtu/hour, circulating bed boiJers, the 
combined units are designed to produce 47 :MW of net electric.al output. Each unit is equipped 
with tbe folJowing pollution control systems: 

l. 

2. 

J\.n ammonia injection system for control of N01 emissions. 

Cyclonic mixing of injected ammonia with flue gas to provide for a minimum 
amount of ammonia slip (emission). 

3. A limestone injection system to limit emissions of SO,. 

4. A reverse air bagbouse to resuicl opacity and em.issions of sulfates and particulate 
to very low levels. 

l 1-10%5/R 106Et22 T CARfbr 
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3.1 TEST CONDITIONS 

SECTION 3.0 

TEST DESCRIPTION 

AJJ tests were perfonned with the unit operating at fuU load. Tesls were conducted while 
the unH was firing bio mass and operating under normal conditions. Un.it operations were 
established by UCOS operators. 

3.2 SAMPLE LOCATION 

Measurements were made from Units I and 2 inlet ducts to the stack. A schematic of 
the Sample location is shown in Figure 3-1. Chapter X sampling consisted of 40 poiot traverse 
for stratification, and a 42 point traverse for flow disturbances. 

3.3 TEST PROCEDURES 

Tests were perfonned using methods from the SCAQJ\ID'.s Source Test Manual. These 
methods are contained i.n Chapter X - Section 1 for disturbed flow and Section 13 for gaseous 
st.ratification. TabJe 3-1 presents the test methods used in this program. 0 2 concentrations were 
measured using Carnot's mobiJe emission monitoring system. Flow angles were measured using 
a United Sensor 3D probe. A description of the Ca.mot's Continuous Emissions Monitoring 
System and the standard measurement procedures are presented in Appendix A. A summary of 
the procedures used for gaseous stratification and disturbed flow are presented below. 

3. 3. I Gaseous Stratification 

Chapter X (Non-Standard Methods and Techruques), Chapter] 3 of the SCAQMD Source 
Test ManuaJ defines gaseous stratification as the presence of a difference1 in excess of 
l 0 percent, between any two points in the same cross sectionaJ plane. Stratification can be 
detennined for ejrher pollutant gases (e.g. 1 NO,J or diJuent gases (e.g.) 0 11 CO2) in units· of·. 
concentration. For this 1cs1 progrd.Jn, the 0 2 concentration was used to measure the level of 
stack gas stratification. 

I i4D9BS/RJ06F..622 T 
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TEST DESCRJP770N SECTION 3.0 

Due to variations in process 0 1 concentrat1ons, two 0 2 analyzers were used. TI1e fi.rst 
0 2 analyzer was used as a reference point and located al the center of the duct. The second was 
located at 40 traverse poinrs dt1ru1g 1he test. · Gases were monitored for three minutes at each 
traverse point, 

Parameter 

Flow 
Angle 

Degrees 

TABLE 3-1 
TEST PROCEDURES 

COLM.AC ENERGY PROJECT 
JULY 1994 

Measurement 
Pri1lciple 

ElecLrocbe.m.kal 
Ca11 

3D probe for 
pitch and yaw 

Reference 
Method 

EPA 3A 

1.1 

Comments 

40 point tra ve.rse for gaseous 
stratification according to 
Cbapter X, Section l3 

4 2 point traverse for 
disturbed flow according to 
Chapte.r X, Section I 

ll4098!1JH06l:.6:t2 T 
hv. (Oc-.nt,c., 1•. l9'>tl 

GJ CAAtb, 

• .. 
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4. l GASEOUS STRATIFICATION 

SECTION 4.0 

RE.SULTS 

The resuJts of the gaseous stratificallon tests are summarized iJl Table 4-1. The resulls 
show that the 0 1 concentration stratification Jevels for both sample locations were below the limit 
of 10%. 

TABLE 4-1 
GASEOUS STRATIF1CATION 
COLMAC ENERGY PROJECT 

JULY 1994 
~~--•or: ~~·'i1!'.:/fCJfl':%71!T:1'W~i:il:.llla11 _______ .,~~mt c:z.'llaliiiaWJiliEN~----------D"! 

Parameter Percent Stratification 

Unit l 0 2, % 0 .4 % 

Unit 2 OJ, % l.Ol 

4.2 FLOW D1S1URBANCE 

nle resi.llts of the flow disturbance measuremeots made with the 3-dimensional velocity 
probe are presented in Table 4-2. The results of these tests show that the averdge resultant flow 
angle was below the limit of 20 degrees with a standard deviation of less than IO degrees for 

both sample locations. 

TABLE 4-2 
FLOW OlSTIJRBANCE RFSULTS 

COI..M.AC ENERGY PRO.W...CT 
JULY 1994 

~~~,:-.~&t ? 9:r;aa-.:-:-~-~...,:-14;".""•.-·l:yp;;w; w m.1'1'.ffl%PfflU 1'.Y:;;M6'¾•r+s::rir:,c~ .... :::r:-x·• .,...,. 

! ammeter Unit 1 3D hobt Una 2 ~D Probe 

Avg. Yaw Angle, degrees 

/\vg. Pitch Angle, degrees 

Avg. Rt',Sultant Angle, degr«s 

Standard Deviation, degrees 
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Continuous Emissions Monitoring SJ•sfem 

Oi. CO, CO 2, NO, NO, and SO2 are measured using an extractive continuous emJss1ortS 
monitoring (CEM) package, shown in the following ,figure. This package 1s comprised of three basic 
subsystems. They are: (1) the sample acquisition and conditioning system, (2) the calibration gas 

system 1 and (3) the analyzers themselves. This section presents 2 description of the sampHng and 
caJibration syst.ems. Descriptions of the analyzers used in tbis program and the corresponding reference 
test methods follow. Information regarding quaJity assurance information on the system, including 
caJibratioo routines and system performance daLa follows. 

The sample acquisition and conditioning system contains components to extract a representative 
sample from the stack or flue 1 transport Lbe sample to the analyzers, and remove moisture and particulate 
rnat.erial from the sample. Jn addition to pertonning the tasks above, the system must preserve the 
measured species and deliver the sampJe for analysis intact. The sample acquisition system extracts the 
sample through a stainless steel probe. The probe is insulated or heated as necessary to avoid 
condensation. If the particulate loading in the stack is high, a sintered stainJess stul filter js used on the 
end of the probe. 

Where water soluble NO, and/or S02 are to be measured. the sample is drawn from the probe 
through a heated teflon sample line into an on-stack roole<l (approximately 35-40°F) water removal trap. 
The trap consists of stainless steel flasks in a bath of ice and water. This design removes the water vapor 
by condensation. The contact between the sample and liquid water is mi.nimi.zerl and the soiub]e NO:~ and 
S01 are consented. This system meets the requirements of EPA Method 20. The sample is tbeu drawn 
through a teflon transport line, particulate filter, secondary water removaJ and i.nto the sample pump. 
The pump is a dual bead, diaphragm pump. AH sample-wetted components of the pump are stainJess 
steel or tetloa. The pressuri.ze<l sample leaving lbe pump flows through a third condensate trap in a 
refr1gerated water bath (::::<38°F) for final moisture removaJ. A drain line and valve are provided to 
consum11y expel any conderued moisture from the dryer at this point. After tbe dryer, the sample is 
directed into a distribution manifold. Excess sample is vented through a back-pressure regulator, 
maintaining a constant pressure of 5-6 psig to the anaJy.zer rotameters. 

The c.aJibration system is comprised of two pans: the anaJyzer calibration, and the system bias 
cbeck (dynamic calibration). The anaJyzer calibration equipment includes pressurized cylinders of 
certified span gas. The gases used are, as a minimum, certified to 1 % by the manufacrurer. Vt'here 
necessary to compty with refere.nce method requirements EPA Protocol I gases are used. The cylinders 
are equipped. with pressure regulators which supply the calibration gas to the anaJyzers at the same 
pressure and flow rate as the sample. Toe selection of zero, span, or sample gas directed to each 
analyzer is accomplished by operaticn of the sample/caJibration selector fittings. 

Toe system bias check is accomplished by transporting the same gases used to zero and span the 
anaJyz.ers to the sample system as dose as practical to the probe jnle.t.. This is done either by attaching 
the caJibration gas supply line to the probe t0p with flexible tubing or by actuation of a solenoid vaJve 
located at the sample conditioner i.wet (probe exit). The span gas is exposed to the same elements as the_ 

. sample and the sysLern response fa documented. The analyzer indicatioru for the system calibration ched 
must agree within S % of the a.naJyzer ca.Jibration. VaJues are adjusted. and changes/repairs are made to 
the system to compensate for any difference 1n analyzer readings. Specific information on the analytical 
equipment and test methods used is provided jn the following pages. 
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Schematic of CF . .M System 
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Method: 

Applicable Reference 
Methods: 

Principle: 

Analyzer·. 

Measurement Principle: 

Ranges: 

Acc.uracy: 

Output: 

Interferences: 

Response Time: 

Sampling Procedure: 

AnaJytical Procedure: 

Specjal Calibration 
Procedure: 

VOP7B-} 14-09/R 106£622. T 
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Oxygen (OJ by Continuous AnaJyz..er 

EPA 3A, EPA 20, ARB 100. BA ST-14, SCAQMD 100 l 

A sample is cootinuously drawn from the flue gas stream, conditioned, 
and conveyed lo the instrument ford irect readout of 0 1 concentration.' 

Teledyne Model 326A 

Ele.ctrocbemical ceil 

0-5, 0-10, 0-25 % 02 

l % of full scaJe 

0-l 00 mV, linear 

HaJogcns and haJogenated compounds will c.ause a positive interference. 
Acid gases will consume tbe fuel cell and cause a slow calibration drift. 

90 % < 7 seconds 

A representative flue gas sample is collected and conditioned using the 
CEM system described previously. If Method 20 is used, that method's 
spe.cific proce.dures for selecting sample points are used. Otherwise, 
saatificacioo checks are performed at the start of a test program to select 
single or multiple-point sarnple locations. 

An electrocbernicaJ cell is used to measure 0 2 concentratioD. Oxygen in 
the flue gas diffuses through a Teflon membrane and is reduced OD the 
surface of the c.athode. A corresponding oxidation occurs at tbe anode 
internally. and an electric current 1s produced that is proponional to the 
concentration of oxygen. This current is measure.d and conditiooed by 
the instrument ·s electronic circuitry to give an output in percent 0 2 by 
volume. 

The measurement cells used with the O:i. insLrument have to be replaced 
on a regular basis. After extended use, the cell tend to produce a 
oonJinear response. Therefore1 a three-point caJibr.2tion is performed at 
the start of each test day to check for linearity. 1f the response is not 
linear (±. 2 % of scale), the cell is repla.ced. 

A-4 

228 of 298 

--

-

-



.. 

-

-

Method: 

ApplicabJe 
Ref. Method: 

Applicability 
of Met.bod: 

Principle: 

Analyzer: 

Sampling Procedure: 
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Thr~DirnensionaJ Velocity Testing 

EPA Method 1, ANSI ASME PTC 11 - 1984 

When ;i rnnple location to be used for velocity or particulate tests does 
not meet the tr(lditiooal Metbod l criteria o·f being at )east two duct 
diameters downstream and one-half d iarneter upstream of any flow 
disturbance, tbis alternate method is used to evaJuate the suitability of the 
location. 

A three-dimensional velocity probe is use-0 to measure pitch aod yaw 
angle at a mmimum of 40 traverse points for round ducts and 42 points 
for rectangular ducts. If the average resultant angle is less than 20° and 
the stmdard deviation is less than lOQ, the sample location is deemen 
~cceptable. Velocity and paniculate traverses are the□ performe.d at the 
same traverse points using standard Method 2 and S equlpment and 
procedures. 

The instrument measures yaw and pitch angles of fluid flow, as we]] a-; 
total and static pressures. 

Un.ited Sensor Tbree-Di.measiona1 Directional Probe 

Each probe has five measuring holes in ilS tip. A centrally located 
pressure hole measures pressure Pl, while two lateral pressure holes 
measure pressures P2 and P3. If tbe probe is rotated rnanuaJ1y until P2 
and P3 are identical as a readout on the manometer, the yaw angle of 
flow is tbe□ indicated by the number of degrees rotated. 

'When lbe yaw angle bas been determined, an additional differential 
pressure P4 • PS is measured by pressure boles located above and below 
tbe total pressure (Pl) hoJe. Pit.ch angle 1s determined by calculating 
(P4 - P5)/(P l • P2) and using the calibration data for tlie individuaJ probe 
and interpolating between the bracketing data. At any particular pitch 
angle, lhe velocity pressure coefficient (Pt - Ps)/(PI -P2) can also be 
interpolated from the caJibration data and Pt - Ps and Ps calculated. 

Note that this probe also aJlows for very accurate gas flow 
measuremen~. in addition to the EPA Method l procedures that allow 
it to be used for determination of flow angle. 
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Definitions: 
P 1 = TotaJ Pressure 
P1 = St.atic Pressure 
P, = Sutic Pressure 
P4 === Pitch Pressure 
P s = Pitch Pressure 

P 1 - P2 = Velodty Head Pressure 

= Pitch angle ca.Jculated on caJibralion curve 

CaJculatioru: 

Velocity (fps) in direction of flow 

V
1 

== 2.90 C rf AP TJ 

where: 
Cp = Pi tot Calibration factor 

LlP = Average velocity, he.ad, iwg (/KP)2 

Ts = Stack Temperature, 0 R 
P s = Stack Pressure (iwg) 
M\V ... 'Ct = Mo1ecu l ar weight, wet 

ResullaDt angle: 

I
, cos· l {cos¢, f .R cos¢,. .R) I 

R = 
0.0175 

w}lere: 

<Pv.i: :::: Yaw Angle in Radians 
<:f,p" = Pitch Angle in Radians 
R ;:-.: Resultant Angle in Degrees 

P1tot coeffic1ent curve, fit equation (used lo caJculatt corrected ax.fa] velocities) 

P,-Ps 3 4 
== B1 .. 82 ¢p .. B3 --+ ct,P ~ B1. ¢1" + 85 ¢p 

P
1
-P2 
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3-DLMENSIONAL VELOCm' PROBE 
CALIBRATION FACTORS 
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63.09 

23.69 

24,505 

33.312 

7 .5203 

11.669 

0.997 

7 :x 10·3 

3 :x 10·5 

8 X J0·7 

I X 10"9 

3 X {Q·IO 

3 X 1Q·2 
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QUALITY ASSURANCE PROGRAM SUMMARY A.ND ARB CERTlfICA TJON 

Carnot ensures the guaJity and validity of its emission measurement and reponing procedures 
t.hrough a rigorous quaJity assurance (QA) program. The program is developed and administered by an 
intern al QA. Officer and encompasses seven major 2.1 eas: 

l. 
2. 
3 
4 

5. 
6. 
7 . 

Development arid use of an internaJ QA manuaJ. 
QA reviews of reports, laboratory work, and field testing. 
Equipment caJibrat10n and maintenance. 
Chain of custody. 
Training. 
Knowledge of current test method!i. 
Ageocy certification. 

Each of tbese areas is discussed individually below. 

Oualitv Assurance Manual. Carnot has prepared a QA Manual according to EPA guidelines. 
l11e ma..-:1uaJ serves to document and formaJ iz.e aJJ of Carnot's QA efforts. The maIJual is constantly 
updated, and each member of the Source Test Division is required to read and understand iB contents. 
The manual includes det.u.ls on tbe other si.x QA areas discussed below. 

Q_A Reviews. Carnot's review procedure includes review of each source test report by the QA 
Officer, aod spot check revjews of laboratory and field work. 

Ilie most important review is the one tba~ takes place before a test program begins. The QA 
Officer works closely with Sou:-ce Te.c;t Division personne1 to prepare and review test protocols. Test 
protocol review include~ selection of app_ropriate test procedures, evaJuation of any ioterferences or other 
restrictions that might preclude use of standard test procedures> and evaluation and/or developruent of 
alternate proce.dures. 

Equipment . CaJibration and Maintenance. The equipment u.sed to conduct the emm,oru 
measurements is maintained according to tbe manufacturer's instructions to eo.sure proper operation. I.a 
addition LO tbe maintenance program, calibrations are carrie.d out on each measurement device c.cc.ording 
to the schedule outlined by the California Air Resources Board (CARE). The scbedule for maintenance 
and caJibrations are given in Tables B~l and B-2. Quality control cbeck.s are also conducte.d in the field 
for e~ch test program. 1le following is a pa.'1ial list of checks made as part of each CEM system test 
series. 

• 
• 

Sample acquisitioo anc conditioning ~ystem leak check. 

2-point anaJyz.er caJ ibrations (aJl anaJyz.ers) 

3-point a.naJyzer caJ ibrations (a.'lalyzers wit.h potential for linearity errors) . 

Complete system caJtbr at ion check ("dynamic calibration· lhrough entire sample 
system). 
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• 

• 

Periodic analyzer ca.iibratioa checks (once per hour) are conducted at the stan 
and end of each tc:.st ruo. Any change _between pre- and post-test readings are 
recorded. 

All c;Jib:-ations are conducted using gases certified by the manufacrurer to be + 
I% of label vaJue (NBS traceable). 

Calibration and CEM performance dat.a are fully documented, and are included in each source 
test report. 

Chain of Custody, Ca.mot maintains ful} cha.in of custody documentation on aJI samples and data 

.. 
-

sheets. In addition to nonnaJ documentation of cbangcs between field sample custodians, laboratory • 
personnel. and field test personnel, Carnot documents every individual who handles any test component 
in tbe field (e.g,, probe wash, impinger loading and recovery, fiJter loading and recovery, etc,). 

Samples are stored in a Jocked are.a lO which only Source Test Division personnel have access. 
Neither other Carnot employees nor cleaning crews have keys to this area, 

Data sheets are copied immediately upon return from the field, and this first generation copy is 
placed in locked storage. Any notes made on original shee!.s are inhi~ed and d2ted. 

Training. Personnel training is essemiaJ to ensure quality testing. Ca.mot has formal and infonnaJ 
training programs which include: 

Attendance at EPA~sponsored trairung courses. 
Enrollment in EPA correspondence course.~. 

l. 
2. 
3. 
4. 

5. 

A requirement for aJI technicians to read and understand Carnot's QA ManuaJ. 
In-house training and QA me.etings on a regular basis. 
Maintenance of training records. 

Knowledge of Current Test Metllods. Wltb the constant updating of standard test methods and 
the wide variety of emerging test metbods, it is essential that any qualified source tester keep abreast of 
new developments. Carnot subscribes t.o services which provide updates on EPA and CARE reference 
methods, and on EPA, CARE and SCAQMD rules aod regulations. Additionally, source test personnel 
regularly an.end and present papers at testing and emission~related serruna1s and conferences. Carnot 
personneJ maintain membership in tbe Air and Waste Management Association, the Source Evaluation 
Society, aod the ASME Environmental Control Division. 

AGENCY CERTIFJCA TJON 

Carnot is ccnified by the CARB as an independent source test contractor for gaseous a.TJd 
particulate measuremenLS, Carnot is certified by the SCAQMD as an independent source test contractor 
for gac;eous and panicu!ate measurementS using SCAQMD Methods l, 2, 3, 41 5, 61 7 and lO0 J, 
Carnot also participates in EPA Q.f\ audit programs for Methods 5, 6 and 7. 
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TABLE B-1 
SAMPLING INSTRUMENTS ANO EQlJD>1'mNT CALIBRA. TION SCHEDULE 

As Specified by the CARB 

lnstr..1 ment 
Type 

Orifice Meter 
Oarge) 

Dry G~ Meter 

S-Type Pitot 
{for use with 

EPA-type 
sampling train 

Vacuum 
Gauges 
Pressure 
Gauges 

Field Barometer 

Te:r,perature 
M e.asu1 emer.t 

Tcmpe.rature 
Read('IUt 
DeYices 

Analytical 
Balance, 

Continuous 
AraJyzen-

UOPJB r l 409/R l06E622 T 
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Frequency of 
Cal ibr at ion 

12 months 

12 month~ or 
when repaired 

6 months 

6 months 

6 months 

6 months 

12 mot.tbs 
(cbeck prior to 

each use.) 

J2 Montlls 

Depends upon 
u~e, frequency 

and 
perfcnn~nct. 

Standard of Comparison or 
Method of CaJ ibration 

Calibrated dry test meter 

Ca1 jbr ated dry teSt metet 

EPA Me.Lied 2 

Manometer 

Mercury barometer 

NBS mercury thermometer 
or NBS calibrated 

P!atinum RTD 

Pred~ion potentiometer 

Should be performed by 
mwufacturer or qualifie,d 

laboratory 

No:z.zle diameter check 
micrometer 

As ~pecified by 
manufacturers operating 

manuals, EPA NBS gases 
c.nd/or reference methods 
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:czeeertr:e: 

Acceptance Limits 

± 2 % of volume measured 

± 2 % of volume measured 

Cp constant (+5%) over 
working range~ difference 

between aver age Cp for each 
leg must be Jess than 2 % 

± 3% 

± 0.2" Hg 

± 4 °F for <400"£~ 
i 1 5% fot >40:-J'F 

± 2 % fulJ 5.ca.Je reading 

Range < ± O. IO mm for three 
me~uremenlt; 

Satisfy cJl limits spf:Cif1ed in 
operating specifications 



TABLE R~2 
EQUIPMENT MAINTENA.i"7CE SCHEDULE 

Based on .M.anufacturer's Specifkalions and Carnot Experienc.e 

Equipment 

Pumps 

Flow 
Measuring 

Device 

Sampling 
Ins(ruments 

Performance 
Requiremen! 

l . A bsenr.e of I eaks 
2. Ability to draw 

manufacturer 
required vacuum and 
flow 

1. Free rr:echanicaJ 
movement 

2. Absence of 
malfunction 

j. Absence of 
roaJ function 

2. Proper response to 
urn, span gas 

Integrated A bscncc of leak.s 
Sampling 

Tan.ks 

Mobile Van Absence of leaks 

Saroplir.g 
Systems 

Sampling 
Lines 

Sample degradation less 
tban 2 % 

Maintenance Inter.,aJ 

Every 500 hours of 
opera:ion or 6 months, 
whicheyer is Jess 

Every 500 hou; s of 
operation or 6 months, 
whichever is Jess 

After each test, if used in 
H2S_ sampling or other 
corrosive atmospheres 

As r~uired by the 
manufacturer 

Depends on nature of use 

Dt:pends on nature of use 

Corrective Action 

1. Vism..l inspection 
2. Clean 
3. Replace worn parts 
4. Leak check 

1. Visual inspection 
2. Clean 
3. Calibrate 

As recommended by 
manufacturer 

1. Steam clean 
2. Leak check 

l . Change fiJ ten 
2. Change gas dryer 
3. Leak check 
4. Check for system 
. contamination 

After each te.st or test series Blow filtered air 
through line until dry 
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State of California 
AIR RESOURCES BOARD 

Executive Order G-94-028 

Approval to Carnot 
To Conduct Testing as an Independent Contractor 

WHEREAS> the Air Resources Board (ARB), pursuant to Section 415]2 of the 
California Health and Safety Code, has established the procedures- contained 
in Section 9l200-9l220, Title 17, California Code of Regulations, to allow 
the use of independent testers for compliance tests required by the ARB; and 

WHEREAS, pursuant to Sections 91200-91220, Title ]7> California Code of 
Regulations, the Executive Officer has determined that Carnot meets the 
requirements of the ARB for conducting A~B Test Methods 1, 2, 3, 4, 5, 6, 8, 
10, an~ lOO {NOx, 02) when the following conditions are met: 

1. Carnot conducts ARB Test Method 100 for 02 u;ing ~ Teledjne 326 analyzer 
with either a AS or a Bl sensor, or a paramagnetic analyzer. 

NOW,· THEREFORE, BE lT ORDERED that Carnot is granted an approval, from the 
date of execution of this order, until June 30, 1995 to ·condu~t the tests 
listed above, subject to compliance with Section 91200-91220, Title 17, 
California Code of Regulations. 

BE IT FURTH~R ORDERED that during the approved period the Executive Officer 
or his or her authorized representative may field audit one or more tests 
car.ducted pursuant to this order for each type of testing listed above. 

; . 77.,J 
Executed this Z L day of 
California. · 

_J_~_~_/7-____ 1994 I 
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James J. Morgester, 
Compliance Division 
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AlR RESOURCES BOARD 
2020 L 5H<ECT JUL 13 ~ 

CAflNOT 
PO BOX 2815 
SAC~A~[H~O. CA 958\2 

Mr. Michael L. Schmitt 
Carnot 
]5991 Red Hi11 Avenue, Suite )10 
Tustin, California 92680 

Dear Hr. Schmitt: 

July 81 1994 

Testino Aonroval 

We are pleased to inform you that we have renewed you~ approval to 
conduct the types of testing listed in the enclosed Executive Order. This 
approval is valid· until June 30, 1~95 during whtch-time a field audit of 
your company's testing ability may be conducted. ~e have also enclosed a 
certificate of approval. 

Should you have any questions or need further assistance, please 
contact Ms. Kathryn Gugeler at (916) 327-)521 or Mr. David Tr1bb1e at 
(9)6) 323~22]7. All correspondence should be addressed to me at the post 
office box above. 

Enclosures 

cc: Mr. Ed Jeung 
Department of Health Services 

James J. Morgester, Chief 
Compliance Division 

Air and lridust.rial Hygiene LaborJtcry 
2J5l Berkeley Way 
Berkeley, California 94704 
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CARNOT 
SPAN GAS-RECORD 

e I 1 ' 

CUENTILOCA.TtON: UCo5 -'-c..:,}-'1.ec c. DA TE· __ C,_l>-_7_/~_I-__ _ 
BY: ___ c;_l _c ___ , ____ _ 

SPAN CYLINDER AUX. SPAH CYLINDER 
-GAS 

CYUNDERNO. CONCENTRATION CYUNDERHO. CONCENTRA nOH 

ZERO '11.t;~ t' 
-
NOx JQ A-l ~SJ 3. g f', )q (J ¥IL f)-</-0 J i .. 

o, t4~-o4-'5t;. 7 r. f 77 ~ L110\- 71> 1 

co . . 

' { 
cf5~~ 1 !-co~ ~~ '2,.J,(/-i, IAt.~C5'7l' 

,l 

[ so, 
I 

. ' 

.. ~........,.._,_~4"J,iilli;: 

CARNOT 
INSTRUMENT LINEARITY 

! AN.ALY'ZER 
l I 

I ANALYZER RANGE 

o, ' 
co, co NOx 

..... .,.,_,,.. 
I 

.O .. :>') - :- O -(c,v 
' -l SET TO HIGH STD 

. 

?-o-C, - &1y.~ (80·90% OF RANGE} 
,- - _.._. __ , ... 

f ACTUAL VALUE OF 1~, 4 <; - f/7. Cy ( i LOW STD 
__ Y, 

. AS-FOUt.JD LOW STD 
I J.. !, !:> - 4v,7 : (50·60% OF RANGE) 

47. s / I 

/ l -41 

I 

I f. I{..; I 
I 

I 
i 

I 

I 

so~ 
- I 
- i 

--
-~ ' ~- ... -~ . 

D1FFERENCE lt-4.% 0, c;; i 
l ~ l. 3 -OF .FULL SCALE - j - I 
i • l 

~"'!"".:,,:, 

--

. % ERROR CALCULATION: 
(AS ff?L!_NO-AC~iALUE OF SPAN) x 100 

ALLOWABLE DfVJA TiON JS;" OF FULL SCALE (2 SOUARES ON STRIP CHAATJ. 

l 
i 

. . t . ' 
fllllWhfft'l!adAGMEWN!Wf !r;;Gf.iV•ra::as...,,,..,PJR-es;:?fO!i:?§i!/ii'SS!). r A n ~~rr ··c-liiti:''"'"i!lf: ~ 
P~~~ov · ~'(\.J' 

. ~· 
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CARNOT 
SJ~AH GAS RE-COBO 

uc.os Ce;,/n_:~c.. / 1...~ .. c;& 
CLJEN1' /LOCATION: _______________ OATE: _P_'"' __ gi_ •• __ , __ 

BY: __ 1)_._V_ .. __ _ 

SPANCYLINDE.R .AUX $PANCYUNDElf 
G/4$ 

i CYUHDERNO. CONCENTRATION CYLJNDER NO. CONCEN.TAA 770N 

· ZERO I 

1 

NOx AflL>rs) ~f. )~ A I\L,.'l '-IO 0 

~ o, A ti"\.. o 4 M1~ r. , . ., '.., AL~,,-, 
00 

co, I 

I 

so, 

CARNOT 
lNSTRUMENI LINEARITY 

! 1..HALY%.ER 

l o. co, co HOx 

. I ANAL Y.ZER RANGE o .. , s-- ! o-, j 0" ' 
! SET lO HKltt SID 
i (80·90% OF RANGE) 2,0. -, ,, 1/K· c;--

l 

i ACTUA.l VALUE OF 
I 

i '1?. f' I i LOWSiO '2., 4 ~ i ! 

l AS.,FO.Ut-,0 1-OW sro. ··~ I 
i I (S0-600,<. Of -~E) I '1.. rt; ! ,, 7. QU 

j 

' 
' I OJ.FFERENCE 1N °/4 ,- % ! 

~ 
;- i: 

• 
1 
OF fULl SCALE_ . 

.. -· 

% ERROR OALCULA TION: 
.. IAS FOUND· AC71JAL VALVE OF SPAN) x fOD 

RANGE 

ALJ.OWABLE DEV/A TION IS 2¾ OF FULL SCALE (2 SOUARES ON STRIP CHART). 

'-( i,. S- I 

t-a., c.., C 

so, 

i . 
i 

- .. ~ 

I 

I 

I 

I 

-;.... ~ >:t. .... ~.-&..:1- a ~t,. .· . :· ~ ..... -~ .. -... 
I ., i4!!ED911S:hZ..a~,«7,..,.....TL ⇒ FF ■ 11 ---:--~ 

f>Mr.(l.~ 
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CARNOT 
CEM PERFORMANCE DATA 

cuENT/LOGA TION: _u ___ r._G_~_-_eo-=--J-~ __ , _______ oA TE: C-(~1>('11-

av:_~__,,_+--

LENGTH: 

LINER MATE.RlAL~ 

HEATED PROBE (YIN): 

HEATED LINE ['(IN}: 

l.ENG1ti: 5 GJ r ) () 

SYSTEM BlAS llNE: t--+/J--.. 

KNOC_~-OUT CONDITtON (CHECK F 

OOOLAf.fT: -r:.c f:° 

· .. 
-

SAMPLE f>RESSURE: 

SAMPLE VACUUM; 

NDx VACUUM: 

co NOx 

fl... ;l-oQL) 0 

v 
CONDENSER~PRE~URE SIDE {CHECK FLQW): V 

CONDENSER TEMPEAAllJR8 JO 

PRE-TEST (Cfh): o.o 0,0 

POST-TEST (cfh); 

U:AK RA. TE («>/4) = 

·-.- POST~TEST Ccfhl 
SYSTEM A..OW RATE (cfm)x60 x ,oo = ___ % 

_ HIGH CAL ~O (AS FOUND) 

LOWCALNOx 

LOW CAL t..JO (AS FOUND) I 

SYSTEM Rt.SPONSE TIME CHECK 

UPSCALE; sec. 

DOWNSCALE: 

' ~ 
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IDD Scott Specialty Gases, Inc. 
26'.1.) CAJON !:!OUL£VARD. SAN BER~JARDltlO, CA 92411 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Cus1omer 
CARNOT 
RJCK MADJUGAL 
}5991 R.£0 JID..L AVE 
TIJSTIN, CA 92680 

ANALYTICAL INFORMATION 

Am1.r Labonto11· 
SC(Jt1 Spccia1f) Oa.~s 
2600 Cejon Doole"ard 
S8.Jl 8cma.rdino. CA 92 ~ 11 

?u1d111se Ordu 
Projt:et # 

This c.tnitiQition was J>l!rforrned .,ccording to EPA Trac.c.:ibilit)' Protocol ror Assa) and CC'f'ljfication of Gascou.c, C.1l1br.1uon 
Strmd.ards; Procedure Cl~ September 199l 
C\i.inder Number ALM045739 Certifintion Date 03.J .S-94 Et.p. Date 0J-15-97 
C)·Ji.ode-r Pressure-+ 2000 PSJG 

ANAL Yz:ED CYT...JJ\"'DER 
Components 
(CARBON DIOXIDE} 
(OXYGEN) 

(Nitrogen) 

-Ix>no: sw: rl.en riiin:!,,r ~ i< hdr,,:- l~ ~ 

Certified Conc-eDtration 
15.16 % 
12..1S% 

Baluice Gu 

An11h'ria1J Ut1cert.einrr 
:f: l % J\1ST Tnitt.able 

• Aul)'ti::a) 1.0cQtaict) is mclwr."t o/"=.l bicnt"Tl c:rrot WJrtd u+.Jd-, Z lcu; in::ludo :-:f~t ~~(! tmr .l: ~CID Q(lht =-urcmall ~ 

REF£RENCE ST AND ARD 
r,pe1Sa.mplc No.. 
GMIS 
GMJ.S 

Expinitioo D,te 
06-94 
06-~ 

INSTRm.aNT A TION 
l.n.51T'lmM:llt1Model/Scri itl # 
C02:HonbB I OP£-135C I 56553902 
02:Horiba I OPE-335 I 850557042 

(\.fu:id er Nt2:tn ber 
A018082 
A65l3 

Last Dall' Calibrated 
02-12-94 
02-25.94 

Conc.eutTiltion 
1 ~L97 o/a CO2 IN N2 
12. ~ .S % 02 IN N2 

A.Jiah1:ical Principle 
1'.i~IR 
)l.1agnetopneum.atic 

ANAL VZER READINGS (l;='h.n, Gu R=lufcn:n~ Cu T=Tl!St Gas l'"'Cornla.tion Codiidcnt) 

C<lmpormits 

CM>,c:,n i)ioxid.: 

~ 

First Tri.ttd AJ,alysis 

D.r.u: C}..J5-"4 Resp,o- UDka: IDY 

ZJ.u 0.00 Rl• 97.0 n• S.B" 
R.2• 97.0 ~- 0.00 

i Lli. 0.00 TJ:: 8~.f! 

l A"f. C'""1<- of•~ 0,1, 

n- t~.£ 

R.),:. 97 0 

l~J~ ~ 

b~: O.>- l ~~ Rc,o.,-.c UDI~ c,v 

o- o.oo ru- 94 1 n• .,9, 
n- o.oo n- 11P, 
TI=- 498 R.l• 94.l 

W002AS-6787 86-RT-845 247 of 298 

Seco.od Triad Analyiis 

~1.illltl.:mt' 
ru- n ... 

R.2,. D• 
Da:: TI::. R..l= 
A--r- ~n~. ~rc~·Qw'L. 

DS1c R.apoc»t'Uv.ih:uiv 
2J0< ru• n• 
R.l• D• n-
D• n- R.}-. 

Calibratiob Cur,:e 

CGDotatnitioo-'= 
A -'Q.OOOJ0791E 

8-0cxmoG2 
C=0.1000 

D-OJXX>D3l 

ICMCllhtio,i,= ~--B 
I A -0.2500 

j B -..oooisto 

I 
Cooa:onUon"' 

.,, 



!IJ Scott Specialty Gases, Inc. 
'$XJ CA.iON BOULEVARD, SAN BERNARDINO, CAS?411 {!n1) 8S7-h71 F/..X (003'}687-{)54g 

CERTIFICATE OF ANALYSIS; EPA PROToc·oL GAS 

Custo,ner 
CARNOT 
rucK MADRIGAL 
J 5991.RED lIILL AV[ 
SUITE JJU 
rusTIN. CA 926RU 

ANALYTICAL INFORMATION 

An I!)' Laboratory 
Scot1. Specir.lty Ga.,;:es 
2600 Cejon 8ou}evrad 
San Bemm-dino, CA 92-41 I 

P~rcbucOrdcr 1914 
Proje-ct ti ~0(,67 009 

This c:enificaMn \\'a.5 ~o:rmed ~r~ lo EPA Trac.t:HbiHty Protocol For Assay and Cenific.alicm of Ga.o;.eous Caiibra1.ion 

SUmd.ud.s-, Proced.ure G l; ScptCOJher }993. 

C,iinder Number Al.Mo.45927 CN"'t:ification tbte 03-:t0-9-4 fap. ~~ o.;..~0-97 

C),.iiDder Prenuf't"1' l 900 PSJG 

ANAL\'ZED C\'1.[NDER 

Compoot!.ttt5 
(CARBON DIOXIDE) 
(OXYGEN'} 

"Do.-:mcwt:.,,1.1-!iDdo,~bb,cbctl,tlpsi,g_ 

Certifi.ed Conai,tratian 
21·,0 •1.. 

8.937. •1. 

Ba.lance·cu 

Aruk-tical Ot1.ttrtainti'" 
* l •1. NIST Trtc:eable 

• Alllll:,•.tc.J ~- i1 u.elunYC c{ l=wJ 1=,vm cmi,.• ~ wb,ic., Ill )ca31 ~vo::, r,:{cn:oc,:; ~ cm¥ .l! ~:,r, of dJC ~ ~ 

RERRENCE STANDARD 
T,pelSample No. 
CRM1675 
GMIS 

E;pi.ration I'hi.te 
06-94 
06-94 

INS1RUMEt•i:""fA TION 
Inrtrwneot/Mooel&.ri aJ t,. 

C02:PIR2000-ACUBLEND 
02:Honoo /OPE-335 I 850557042 

Otinder Number 
ALMOOl 116 
A}0868 

u.n !Ht.e C&Hbntecl 
03•24-94 
o:;.30-94 

Coacen.rntion 
l~.08 % COVN2 
9 .520 % 02/N2 

AnaJ\'tlaJ Prilldpk 
NDlR 
Magndopne'ilmatic 

f ANAL Y2ER READINGS (Z-=Zc::1-P Ga R-Rdcn::oa: G~ T""Tr:atGa, J"'l"Co~ Coeffidozt) 

: ... -:;;, " 

~--
1 ---~ .... ~ ~~--. 

.. ~-· 

,· .. ... ,,· 

Com po&et1 ts 

C-.1bocDxn..idi: 

0.X)J'CZI 

Firu Triad A .. rit}yli, 

u..- o.oo ru .. 72..9 n- 92.2 

f).t:.· 03-Y.}.~ 

:U.a C•OO 

ru.. 9.~.; 
u-,, t• 00 

u... 0.00 n- 92.2 

n.. 92.2 JU- n..9 

~ullhc ...... 
R1..- 953 TI- l',l.ol 

2:J .. 000 Tl"' t:9 ◄ 

n- !9.3 ;o.. 953 

~UQU3.:mt' 

Rl"' TI-

D• Tl• 
R.3c 
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Ca.lil)rttiui Clln'e 

1)-.e; ~o.h:;,K'Y' ~ n."+ 
+£ 

Z.l• Rl- n- A-OOOXO:,JSi.Q 

JU- ZJ- nc B "'-OQJ'XIJ97S 

Z3-- T3- JU .. Cz¢.001rt'2 

A""-C--f1/CizsiC;,i.. D-=O.or.535 

E "()~2 

Ont:: ~t:ir.iu.°mT' ~ Ax ➔ 9 

Zl• ju .. ns A--009999 

R,oc :a- ns B -0~77=" 

D- p.., Ju..z. 

~ ~lAlollclln' 
Z.I • .i:u- TI« 

Rl• :z::i- TI-
0- TI• Fjc. 

Analyst 71-&-J 

...ox 
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CARNOT 
3-0WENSIONAL VELOCITY PflODE CALIDRATION 

PITCH ANGLE vs, Fl 
PROBE ID: D-2455 

lO 

--0,JOO o.,oo 

.w 

PIich Anole = 63.09X + 2:J 69XA2 • 24.505X"3 - 3::l.312X 114 + 7.520:lX"S + 11.669X"O 
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CARNOT 
J~DI.MENSIONAL VELOCITY PROBE CALIDRATION 

F'2 vs, PITCH ANGt.E 
PROD~ I;D: B-2455 

1.1.10 

.. 
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3 !¥£1 I .,_.,, ! ■ I- ■H ■•cc•· 
CARNOT 

SAMPLlNG POINTLQCAtlON DATA· EPA METHOD 1 
V~ -- 0l~e<-PLAN,..--------------------

OAT£· ----~-f_:i-_J_/_<; ___ ,:., _______ _ 

TEST LOCATION: __ v_· ,.. __ /_-1-__ 2.._,.;..,. --~---c;..---j-__ _ 

/ 

I 
17 

. 
0 ~ 
t,) ') 

C> £: 

0 {) 
uG 
OP' 

7 
SAMPLE 
P01N1 

J 

·- LrFS,-AEAM 01ST ..'DIA:~: 7 / l 
OOWNSTPEAM O!ST./OtA. · __ ) __ / ___ _ ', 

0~ COUPL.:NG LENGTH __,. ___ __.fl..__ __ _ 

NO. OF SAM?LH-IG PTS.: If -:2__ 

A7,;. ~ \ 19 ~ STACIK OIMENSlOt~: __,;<r ___ ,_, __ 

q., 

~ 
,,_ -

(, 

J 
STAClK AREA. FT7: __ 'b_B_. _8 __ _ 

-.-

• INCHES FROM WALL PLUS 
COUPLJNG LEN{3TH 

'> 

I 

I 
' 
I 

1 

I 
I 

. -
' I 

!!= C-OATA SY: L_:_ ,-

I 
o/. OF IN. fROM 

DtAMETER NEAR WALL ,., ,_ 
I 

{0.1 l 

11. (¢-

- ?-':. 
; -, i). 'l,L 
I 2,,1 ) 

--~-- -·~-1--.1'~?-
! 
i --
I 
! 

1 

. i 
t 

IN. FPOM 
NOZZLf• 

, '· fr<.. 
I 'J · 

"'). 

5 i 

·~~. ti{ 
I 

}.I 

°?J: it 
i 

q. <;;, 7( 

$J..15) 
~ 

' 
I ; 

l ,-.. 
--~·--

I 
I 
I 

I i 
I 

... - . -

~.-·~"""Fii-a.i · ".::; Pre" ·l• ·••;•41r'la· ,.,.,,. ~,•-.. ,. u•im,•y;;;,-.;;;;, ~T ~ 
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CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

AIABIE~T TEMP .• OB/WB: r- J I s=: 
BAROMETRIC PRESSURE: ;;2_ '7 • 6: (.) 
OUC1 STATIC PRESSURE: - 0, 7 

TEST LOCATION: _U_,..,,_r-t_f __ OJ_i-J_U-____ _ FUEL: __ ~---~---------
TEST NUMBEHS: 1-1- (;,1~ -----------

-
SAMPLE Q_r;-~ ORV, UNCORRECTED 

CORRECTED TO 
' ! TEST SAMPLE _%__.DRY POltff/ .. 

NO. '. TIME i CONDiTION I 
I o, o, co NOx l NO N02 I so, co NO,: I so, ! 

A~ ¾ ¼ 1. 

I 

I 
I i 2... l ~ ! ; I,-, ··~~ F 5 6, 'j C..j I i .. j.....1f 

,./ ' i \ ! ;'.~~ Jq 4- i ! i 7,1-; 7, { I ' j i ! i 
; 

1J~. 
----

I 
-·---

I I 
.... ~--·-- .. 

i /43 /,,,7 
I 
I l,7; j i 

! I 
L- p~-: i ! \ I r----•-,-... , ,·~ ·1112 ,ol :iJ ! 

:,... u. • t 7. . l 
I 

~- . 

~ .• i i l 

Iii ·1,I !9✓ o j 
i') I 

I I~ GS- c:.rl ,~ . ! ..,,, j.. "¾ 
-

! I~ D4-- bt 1t. 7 
I 1 
I 

i _. ;) 
i -· 

-~ 
-' ' 

. 

~ fJ~ 
I f 

! r 't I &/9 t.l l 
I I . 

I 
I, 

l f .. -: --- ·- I 

! ~~ 0 7- ,,3 6. -i.._ I 
:I ,i_j I ·~~ (}, ( "~' . c,~ I I 

I. 5'°1 f _/ - ~--..... ! 
l i l 

1. ! ' l . - j 
I 

J -·-+ I J 

i 
J r, i I .. ; 1 

l ! i 'i . __ ::J_. ______ ,._ ....... l I l 

; I co~~MHn:s: 
. -- ---~ --

! ! ---•--··--· ~I 
• I j . ! --- .. 

>----~- "'"- •·· . l~ -·-~-
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CARNOT 
CONTINUOUS EMISSI_ONS MEASU..REMENTS 

CUEN1·____,.V,c__<-<-J....;:;;.._;~"---G, __ ,~ ____ _ AM81ENTTEMP .• osrwa· _______ _ 

DATE __ . _ __.~/; ....... > ........ · .. =--J'~IJ._,_<f:: ____ _ 

OPERA"!"OR· ____ e_·.,,....._r--______ _ 
BAROMETRIC PRESSURE; 

oucr STATIC PRESSURE:--------

TE_Sl LOCATtON: __ V_A..l_(_-f-__ , ____ _ FUEL: ~/~ ,}-f c.,,-
TEST NUMBERS: __ -'-/_-_(..._-_ ... ~_~ __ / __ _ 

SAIAPLE /)_e,=-DRV, UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ 
_%---30RV 

NO TlME CONDITION ND.I ~-
ot X>, co NOx NO. so, co I NOX I so, I 

: ' J 

-~ ~ 
! 

I l i' 6,, "S-
; r 

:,.'JJ l -I l ; 

I 

~ Cl{:- (;.2-f i G.3 · l 
i 

·.~ ~ l✓4-
' ) 

. j C-3 /.e.rf- i.- I I; 
I I i 

.. 1 i~ 
\ ! G2-- 6o/ ,.~ I 

:.-~ .. ob : I ,; i I 

{ 
~: 

J I 
! C-1 6,7 ' 7 ! i 

~ 
' (, ~·-1: ~ 1 I 

I 
-, Pb c,-, i i 

. '~ - ~ Df-
I 

I. i~ ·(,( 7 (t 
i ·~ D~ C..7 '·7 

1 

: ?-{ : 
-

· 1 i!);.}1+, 6,6 l 

'·15 l '! DJ-- ! 

ii 
i 

; ,.-Z ~II .-, i , I 

{)/ I %.1 l,7 'C, 7 
1 l i l I 

; 
I 

! i , __ ,,. 

I I ·-
I ;, I i l j 

( - ' 1 I 
. I 

••' 

! 

I 
i I 

'i ~--,..---~- .. L l I 

J 
·- - ~ - , 

1 
i COMMENTS: 

.·r-· 
-· 

,. 

·al'i1R!:c:ar.:¥W&IMl::5!f1SR!SD!CCiil7Pii8&1!HIS· a&rmztliillllr!&IIIMlll:M-=:i!:'rliWil!Clt& ........ _ ......... rA n .. ~ .. ~~ •, '"''''''"""'•''!!::; 
·PMf-C13 \..F\f'\.l~· 1 

J 

W002AS-678786-RT-845 256 of 298 



(_jJ 
J 1H iLJ lk1Ut!i1$11 1 I U II t 

.cARNOl 
CONTINUOUS EM.ISSJO.N.S MEASUBEM!NTS 

CLIENT; ____ V_r.c.;_ ... --1,5_-:.._G_o_J,_~_.(__c..... ___ _ AMBIENT TEMP .. DBIWB: ________ ____ 

' DATE: ___ .,;a;;;~...._//L _ __.~ii..,1,/ __ o/__.¢::: ____ _ 
OPERATOfi: ____ 'Z ___ , _______ _ >;;k= 

BAROMETRJC PRESSURE: _________ _ 

DUCT STATfC PRESSURE: ------------
TESTLOCAnoN: U.v,f- -:L Ovt-lJ­ FUEL: ______________ _ 

TES1' NUMBH,S: - l .,,., - 5;1~ -------------
------ -~.-......,-

r l SAt.4PlE t2.f,-- DRV,UNCORRECTEO CORAECTEO TO 
TE$T ~>AMPLE P01t•m ._%---..#DRY I 

i. NO TIME CONDITION I 
Nb~ 01 :,02 co NOJC I NO so, co NOx SOJ 

,, 

! --
L -'- ~ 

. I 
I 

; 

,.!--

j 

I. 
! ---

I I : l ---"-
I 

; 

! 

I 
l 
t 
l 

l I_ 

- r ·-
: 

"' 

.• 1 
. AaG.11 Clli-li&tii;,; G\S 4 Q 

PMF-Oi3 

. -6 · ~ ~ tf"'A D~lrlr-• -nt◄H ttveiREHmn:..1!::tz-\nMP~·~, ~~ 1 •~~ 
J 
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CARNOT 
CONTINUOUS EMlSSIONS MEASUREMEt~rs 

U C O (', ~ ) J ' • .A • 
CUEtJ'i. __,;;;._-----'>~-~~-~--------- AlJ,BiENT TEMP .• 00/WB: ~--------------

DATE· __ V...---C-..tt::_t-t-/_]_f-____ _ BAROMETRIC PRESSURE: _________ _ 

~,A> r==-OPERATOR: ___ r;.-_________ _ OUCT STATJC PRESSURE· --------
1TcST LOCATION ....... - __ '1-_-_')._-_(_€_~'----- FUEt: ____________ _ 

TE S1 NUMBERS. 

I! -
I SAMPLE OFiV,UNCORRECTEO CORRECTED ro 

TEST SAMPtE PC>INTI (i(;F _•4 __ __. Ofi't l · 
NO. TIME - ., 

CONDITION o2 i o'\...: i co NOx I NO l N0
2 so. I NO,c ·, so, I l I i co 

I I 

~ :~ '¼ 
! 

I I 7Y<:> ;,... /Ur ' -
i [ 

1% 
,, -, .. ,. 

I 

: 
i ,=-~ ~7.o _/¥ q . 
f 

• I ¼f· e,,4-: G# ~ ~ 
! 

t I F4-j. ! 5 [ I 

I; !%' f 3, 7.~ 7.JJ • 

1 

lj ' . 4- ... ! I I 

I -~ F1- i>.cj 7' c.J 
! 

11 
i I 

,. 

~ I 
; ,FI &.1 l,.7 i 

~ 

' 
'-~ 

.. 
l !5-s- &:~ t#5" ! 

; ~4-
: I <;r~ -. 6,Y 

i ! ~- P~·f!. l.7 '; ,,)' 'I '-' 
~?7 6-3 1 

I 
; 

~ 7 .. { 7. r , I ! 

l~ 13. -2_ b.J I i 

7(0 I 
i 

'% e-1 {,., ,.s •, ! i i 
I h i I 1, 

I : 
I 

'i i 
- - .,. __ ~ _-:~-

I ·.---, --

! 
... 

: I J 
i 

• ! 
~ I i .~ - "...__--·•<-~-· ~- -'":,....P 

I : OOMM£NrfS: 

d -- - -·-- -

, .. -- --- - -· -· - ---- .... ~ 0. -
, - - --

~ 
«--· - - -,. 

:/ . . . . .·· ~ 
. --· "1BtWl'7t!'tiM:·a;,?tZR'a½titaf"-~mw;;a-;,r;;v:,»'fil\al Rf11R"181westlii L ~ SH ,-A n ~~-. --~~ 

PW -0,3 \J""\rY ~ I 
,; 
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_,, 'rm•~- J I ! Ii! l p . 'n • /'lll!ll!IIUlfJ!i 

CARNOT 
OQNTINUQUSJ;M1$.SIONS MliASUREM6N1S 

CLIENT: -~_}6:.>c;- - (~ I ltA. c,_ C 

'DA'rf: ___ C_f_?-___ ~ .... /_t;,_¢.. ____ _ 
DPE'RATCA: ___ e_,c_ _______ _ 
TEST LOCATION: ___________ _ 

TEST NUMBE:BS: · ------------------
__ ........... 

SAMPLE 
TJME 

SAMPLE 
POINT/ 

CONOITtOJ~ 

W002AS-67B7 86-RT-845 259 of 298 

I 
l 
l 
! 

I 

I 

AMBIENT TEMP., DBN./8: ------------

BAROMETRIC PRESSURE: _________ _ 

DUCT STA iJC PRESSURE: ____ .......... __ _ 
FUEL; ________________ _ 

so, 
I 

! 

I 
I 
: 

1. 

i 
1 

I 
! 
j ' 

1 
! 

-- -

I I 
i I 

: 
I 

f 
l 

f 

I I 

, . 

CORRECTEO TO 
_%_.ORV 

CO NO.x so, 

le 

I 

I 
i --· I 

.. 
! 
I 
I 

~:..' i 

... \ 

I 

I 
j 

1; 



CARNOT 
CONTU;{UOUS EMISSIONS MmASU136M-ENT$ 

CLIENT· 

DATE: 

v'(u'S - Cu ),<.,t'::::L AM81Et\'T TEMP., 08JW8· ___ ...... /..._D_-_c;-______ _ 

~ ( 'J~(r:, (_ BAROMETRIC PRESSURE: ___ _ ?-'i-. 9 "1._ 

OPERA TOR: ____ t,_~::~--,~~------- DUCT STATIC F>RcSSURE: _______ _ 

TEST LOCATION: __ ~_-_.,-_Jc_+-__ f1'_~ ____ _ fUEl: __ t::M-? __ ~---------
TEST NUMB.ERS i- :i-- sr-----------

---
CORRECTED TO 
_%_DRY 

so, co I NOr 
r 

501 
l 

ll 
... 

i 
i 

I I 
I 

I 

t 

l 

i 
' ' 

1, l 

I 
I 
l 

' I' 
,I I I _I --·- I 

I 

I 
' i 

i ' 

' 
I ' 

l .. 
I 

' 

i I 
1 

I 

. 
i : 
I I l 
i i ! i 

l CfJMMf wrs: ! 
i!-------,=---~-----~---=------_,._.,,..,._-------~~.,....,._ ___________ a 

~1 ::::::ii-~-=;;;--;;;;;;----=;;;;;;;;:=--::::::;;;;;;;;;;;;;;;;;;;=:;:;;;~=:;:~_=::::;;::;;~==;;;::;;;.---==:;.;;:._.;; ___ =:;:;;;;:;~--;;-~:;;:::;--:=,;;;;;;;:;;;:;;;;_:;;J.,. --
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j 

CAR.NOT 
~DIM ENSJONAL VELOCITY UA TA 

C!icnl'Loc:Hion 1) C C-J ~ ___,_ ________ _ D:11e: 6- 'L- S>.- 7 </ 

SJrnplc Location: Uk l + 021<1 Taken By:_ 'J) c......e. CJJ l~kJ:: 
Un.ii >Jo: l -------- Test Dc$Crip1ion: ~=-v ~ v e-.0· c vT E' 

Tc Sl No: I - > - 9B, D '- -..(A,-~ r'")~ Pi1011.0. No.: __________ _ 

Barometric Pressure (in Hg): _____ _ Pre-Test Leak Cl1cck ____ 6 
· /4: 

SLalic Pres$1.m: in Suick (i,\·g): _____ _ Post-Test Leak Check: -------

l Y:rn· Angle Ve)oci~· Pitch Tempcnture 
I 
I Time Pon Point (Degrees) (Pl-P2) lP.\ -.P.'i) (F) 

-I 

i 1) 7 - ( (j I '-rs- 0 t_; ( 1 

( - ( c L/7 0 1../11 
) ~ ~ L/) .:J. Cl l t_.j I '--( 

/21 ~ '-1 0 • L( () -l-. Cl Lt ( L( 

1 - I -) 4 +- . 0 / i Lj ( l I 

-z a ·1; ¥ +-0 (,I I r: I . I 

--- -, 
{ 0 I!, / ,.f- .0 I I L/ I') 

-
{fc 7 . -/1!) -Y - .e·y t.; IS-
J_ L.. 6 . > s-· -- ~ 0"2... 

L( I & ..__ fv s- -

~ - o) 7 -DLi !.; I/. 

~ 0 .. 7} 0 
.... 

iy/7. 

1 4- ) l; ( -r 0 ( L( rt 
{_ +- 8 ., Lf .J_. 01... L - I 

( ..J- I lJ -)} +' 0 7 ~r~ -
~ 7 _" __ Cj 

; 5 6-- CJ L/ i o 
C ----- lo , S-7 u L_1 I J _ ----

·5""' ...... 6 .· (f ~ 0 L/ 17 ~ 
--

i g ... 

I 
j --- ·5 __ y __ --- . c, L. '-/ I I -I 

I 

-7 · 0 
I t,. -2 6 ./- o? L/ J 7. l ·------

L- ·.'"L-· b t-7 -t.oJ y_17 I 
' I 

6 
I 

~. G { lj f 7 I 
( .-+ ,'2 8 I l ' I 

N01c. CloL,ist rotauon of 1he pror<: conesponds 10 a posi11,c '"' antic: > 0 01 > 90 de1;rcJ 

)D _DATA.XLS 
tlW~-+ 

8·03 Pl.~ 
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C:licnVLoc.ation 

Sampk Location: 

CAAAQT 
3-DJMENSION.-\L VELOCITY DA TA 

U C d S CO ( ~CJ:. DJ,~. Cr- L cf 
l../ ~ l · { / C"' +---LZ+= Data T:ikcn B~·: ~]5 o.-.e {_) · 

Unit No: __ / ________ _ 

Tf:S1 No: I - ) A 1 D ... ~ ..r c-...-€' "'T I.? 

Barometric Pressure (in Hg) ")._ C, , f 0 

Tcs1 Description:_ > - D -------
Piloll D. No.: ___________ _ 

Pre-Ttst Leak Check ----------
Stati~ Pressure in Suick (iwg): _____ _ Post -Tc s1 Leak Check: 

Y:Jw Angle Velocity Pitch Te mp:r.i t llre 
I 

Time Pon Point {Degrees) (Pl-P2) tP-t-P5) (F) 

A 7 -- I ,1 ~7 ..- ,,:, ) '-/ I 5'""" 
{ -- g . L;g- -- -OJ t:..1 I 6 

); - 6 . Lj ~ - 0 ") L./1 t? ' 
~ 

C; .o· ~ 
- . 0 ~ Yl e 

1 ~e) ~'I ....... ,CJ c; L.J I c; ,,. ......... :!" 
I 

'-, () I , ~ 6 -- . () s LI I 7 
( 6 

I t· - ( () 7 L...{ I 
°'' 

I 
I 

~.,,_ --.1;-.._-.::.· .. :....1-;:7?· .. ·~-:E 7 ~~ 5) e) ·C./ I q 

• 
I 

~~ 6 - g-- • r;;:-> V 4 2.._ 6 
7.:i~ . .a ... _.;, .r ·-· s- C) {(2--c ~~:~:·--· .. ~ ~ e;> ,. ~-0 
.·3 ·~ 

L-r (2) rb 6 q--;___o 
I 

t",:-r, ' . :1. I 

. ~j,.:;~~~~-- ) I ._. ~ # ~ 8 G (,!'2-'0 
·;: ...... ~·,,_ ' -· .. ' . -•:,. < ,..,._ ? 6 J-----o > l Lf r-:L-0 

r, 

I 
~ -z._ ~B '1 0 '"2- <-17- ~ .. -· I . 

S1 7 ........ lr1 .. ) ·- .. o I Lf 1 t! 
,-, ~ : 

C ,6 _L.....f ( () ~-:· ( .. , ~ ("') -~ ..-0) 
'· 

~ fr:l- ~s ,...._ o'y lf ( q 
~ -' 4:>o Ct I s---z... ~ .... 0 y l(t 7 

,· - s 0 r, fL- .... .. 0 li '-( ( q 
.. '-- 0 ., t,-z__ - (;; 1/ 41 C, 

-
I ~~~-~4 r l 0 _.(c, 

_,.. 
-o) t.t I 1 I 

~ _.-· I ' ~~lie: Ctock,\ise rot2tio!1 of the probe corresponds 10 a po~ili\"C ~-aw angle: > U or> 90 degrees. 
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i 

CARNOT 
3-DJMENSJONAL V.ELOCJTY DA TA 

(/ {'. <:'~ ( 

ClicnVLoca11on_~--------.,.--

Sampl~ Localion:~_V_L-..._(_-l-_-Z... __ c_~_l-_·<-c_· _f-

Urut !'Jo· '2- . --~---
Tes1 No: ~ - ~: _'s_V-'-' _____ _ 

Barometric Pressure (in Hg): ____ __,,,_ 

Static Pressure in St;ick (i"g): __ - ...... {--=-)_, l_') __ 

I Ya\\'AngJe 

Time Port Poinl (Degrees) 

/O)f A ~ - 6 / 

r: ...... 7 
·-' <; 1-Z.. ~-: "t"· . I ·-

.•. 

U/ - - -3-
I 

-·,- 1 - 7 
7 --- . g-

-· 
I I s ..... 

TJ 
I 

/ r+ S--
6- -7 

~ Q 

0/ -- ( 

I -z -- '1._ 
,. I ' I } ' I -z -

I - f £"' 
c_ 'I () 

·-
( () 

~ 6 
(1 - --z_ 

? - £ 

I 2- - ) 11 --

D:ite; 6- 2 8 - 7 ~ 
Data T.1kcn B~·: o. CJ 
Test Dcscription:--"-~---D~--------

Pitot ! D. No.: ___________ _ 

Prc-Tcs:1 LCJk Check ---------- -
Post-Tes! Leak Check: _____ _ 

VeJocitJ ?itch Tempcr.nure 

(Pl-P2) lN-P5) (F) 

-)) ,- ._0;- <17 r 
Jjc; I - .• C, S' YJ 1 
~ I v-r - CJ s-- C/~i-.7 

,,; 5"" - . o"5 y J.c; 
,6 ,,-_o(./ I 7>7 

t - . -s-' ((? .. ~ 

~ s-~ ,._ c.,c.,, ! lff=,;.:? I 

cf ,...._ 0 0 '-( J, 'f 
,, 6) 0 t.r, 4 . $°) 0 q~q 

K <t' lS' 0 C(3 cc I 

.77-- 0 4'77 
, '7_ s- I .:;) t/>8 
:27 - . CJ ""L. Y-.S 8 
. l( I ..___ ,b ( YJ7 

l/'1__. - -6 -z.. l/ 'JC 
r I 

. -'31 - '0 ( L(J I 

') 7 ~ . C/ I '177 
. ,7 C -t.' ~ 1/37 . -- ---- -~ 

r; L( 4- . o,..L _V7 7 
1 I { I I - 7 ) ' I ~ . (J 7... '117 l ~ '-' 

Nole: Clocl,,;se rotauon of l he prohc corresponds 10.; p::isi1i,·c yaw angle l O or> 90 dtgrccs 

:m _DATA.XLS 
2/14/94 

8:03 PM 
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JM 

CARNOT 
3-DiMENSIONAL VELOCJTV OATA. 

ClicnlJLoc:ition UCo S co( vv-,4..C. __ 

S.implc Location: (@c.,, t: / e... {-

Ur.it No: ·, ?-
Test No:'1·---2:- 7 D- ve.( 

Barometric Pressure (in Hg):_'>- 7 · J 2.. 

Sfatic Pressure in Stack (i"g): 

I 
I Ya,,· Angle 

! Time Port Point (Deg,rces) 

~ --J - 7 c-' 

£ - 7 Cl 
I 

5 ,,7.:r 

'f - 6 q 

-., -- ( 

z -:-~ --( i -.. (0 
~ 

£ 7 - i C, 

t -- /D 
) - ;.:;- " 

,___ 

- 7., Cf 

.. ) ~ ( e-

CJ__ ~, 9 ~ 

( .- (o 
., 

v 7 0 
~- - -·-

I -+ ( 
I I ~ - L-

LI ,d --; 0 
-z.... -58 -

( I .J 7.-

\ 

DJle· 6r- -Z /-Cj (( 
DataT.i!cnBy: 'D~ LJc.,..._J..,"j_ ✓ ~ 
Tes! Dcscnption· ? .,.._ 7) --'-----------
Pit O l l.D. No. ___________ _ 

Pre-Test Leak Check O. k. ---------
Po s 1 -Test Ltak Check: Q. k.. ---------

Velocity I Pitch I Temperature 

(Pl-P2) I tP4-P.5) (f) 

., c:;-S-- - . ..?'5 -

. )/ - . 0 'i Lt '-( 6 

#' ~ 
,.. 

. "G , '-f I 
.. ~ 7 - · d } l/ l,/ ? ' 

.?[ - . 01 1/ (( ( 
~~a 

~ 
0 '-( 4 '2 "'!!!II"""' 

., ) 2-- ~ .- 0 7 y 'Is-

.-JL () .t...f '{ ( 

. )L I 

➔ :or 1 l; Lt L I 

. ) 'i J- • ~ L (I 'I z 
c;-- "} l C> l; 47_ 

r S-- J u Lf '-{ I 

.- ~ ~ 
I {) t.( L/ j 

l , 5 5' -+ u"L <{L(Ci 

- L/' 6 'f LJ D 

" t.; s- f-~,d)__ YJ iJ 
c/c J...o~ I (() 7 .,, 

->i i 
t" . o I Y1; 7 

! 
I . ,--Z C t? .. 4?7 I 

·~~CJ - . 0 ( 
1 · ~~ H .0·: 

1 r '2,.) 0 tt 'l .7 
I 

No1c: Clocb\lse mution of the pro~ corresponds 10 a posi11,·c ~·a1y angle:·> Oor > 90 degrees. 
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3D VELOCITY - DA TA AND WORKSHEET 

Clitnl: ucos cou.u.c Dair.: 

Unll.: 'If I D•u B)~ Ir 

Sl.rnplt Loaillon: Oi.,ua duct Barn. Pru.su~ 111 Hf.: 29.90 

... Tes1 No.: l· l·)d SU Uc Pres.sun. lo WG: --0.11 

Prvbt ID No.: B·213i A b1. Pres..,un., In Hg.: 29.ll.C 

,8 
llnlt.Loao: A"e"1it Ol, •,4; di')~ 6.70 

Tai O,tc; (;12&194 A..-~, C01, •;. dr;: 12.00 

Timt (S<J.Ji/Stop): 0$'50!) J 45 Moi51urr Coni..11t. •/e; I S.OO 
Mohtuw "9.'cii:hl. wtl.: 21:.36 

-
Sample Yr,,, Pll.rh loul SUcJ.. p4.p5; Pil,dl Pl•Pv Rcu1)1 '\lclo:lly 

Polnl An@lt P4-f'5 Pl-Pl Ttmp. Pl-Pl ~Ir Pl-Pl Pt-Ps. AJ\r;le untorr.• A1i:il 

t:lt;t. ln\'\'G ln '9.•G F lnWG dti- lriWC lfl WC dra. (pt rps 

A 7 ·10 --0.03 0 . .)8 ◄ l l .{).0~ •3.2 LOO o.~11 I 0.5 66.1 6~.o 

A 6 -I --0,0J 0.<8 '116 -0.06 •3.8 l.00 O.U 19 60.2 S9,4 

A 5 -6 --0.0J 048 Of -0.0G •3.8 1.00 O.•I 7.1 60.2 59.I 

<¾!iii A 4 0 --0.05 o.~o <Ill! -0.]0 -6.1 1.00 o.~ 6 l 6U 61.2 

.A 3 0 -0.04 o.~1 419 -0.07 -4.J 1.00 o.n CJ (jS, 6~.s 

A 2 0 .{J.05 0.60 419 --0 Of -~.1 \00 0.60 S.1 61.◄ 67.2 

A 0 -00) 0.60 .\19 -0.05 •3.1 J.00 0.60 3 l 67.4 67.3 

,. E 1 -5 0.00 0.53 ~ 19 0.00 0.0 1.00 0.53 50 63.l 63.0 

E 6 -8 0.00 0.5~ 420 0.00 0.0 1.00 0.55 8.0 64.4 63.I 

E 5 0 0.00 C.S6 420 0.00 0.0 l.00 O.S6 0.0 6S.0 G5.0 
,.. 

E 4 0 0.00 0.60 .c2O 0.00 0.0 l.00 0.60 - o.c 61.J 67.3 

E 3 .3 0.00 O.SI 420 o.oa 0.0 l.00 Q.j8 3.C 66.2 66.1 
... E 2 ·2 0.03 0.60 ~JO 0.05 3.2 i.00 060 3.8 67.2 67.1 

E l ·2 0.02. 0 . .5£ 410 -0.03 l2 1.00 05f 3.0 66.l 66.0 

;.,-~ F 1 ...( -0.01 0.5{) ◄ II -0.0'2 .1.3 J.00 o.~ 4 .2 6U 61.2 

F 6 0 --0.03 0.£0 418 -0.0S ·3.1 t.00 0.£0 31 61.3 67.2 

- F 5 -0.°' 0 . .55 09 -0.07 -'-~ 1.00 O.~5 (.Sl 6-4.5 60 

F 4 0 ...O.O<I 0 S2 <19 -(l.08 -t. 7 1.00 on 0 62.1! 62.5 

- F 3 0 -0.0-4 0 62 q 9 -0.06 -< .0 l 00 0.62 4.0 6U 68.3 

F 2 -0.0◄ 0.6-i, q9 -006 --4.0 l.00 062 (.0 <iU 6~.3 

·,;f 
F 0 -(l.03 0.60 419 -0.05 .3 l l.O'.I 060 3.1 674 61.3 

D 7 -}0 ooo 035 ~l) 0.00 0.0 1.00 0.-0 10.0 SE l H2 

D 6 ..(j 0,01 00 O) 0.02 H J.00 0.H 6.2 593 59 0 

~ D !, u J.00 0,3 ,2 
• .5 0.01 043 4}<1 0.02. 56 8 S6 5 

D 4 0 0.01 o.,o 414 0.03 l.6 1.00 040 ) 6 54.1 ~n 
"' D 3 I O.Ql 0.39 ,16 0.03 l.6 l.00 D.39 l.9 ~.l ~-1 

D 2 0 0.00 034 416 0.00 00 1.00 0..34 0.0 50,6 50.6 

D 0 O.Ol OJl OS 0.03 2.1 l.00 0 . .31 2.1 41.l 02 

C 7 •JO -0.04 o.,o u~ --0.10 -6 l 100 040 ll.7 ~4.9 5H 

... C 6 -10 .{)01 0.35 ~16 -0 06 ·3 5 1.00 03~ ]0.6 51.4 sos 

C s -~ 0.00 . 0.37 416 0.00 0.0 l.00 0.37 !i.O 52.7 52...5 

'·~ C Al 0 0.00 0.35 .\17 0.00 00 1.00 0..35 0,0 5l.3 51.3 

C 3 ~ O.Dl O.◄ I ~)7 O.0l 1.6 l.00 0.41 ~-2 55.5 55.J 

'"" C 2 ' 0,02 0 40 q 7 0.05 3.2 1.00 040 1.6 SU 54.l 

C 10 003 0.33 t 17 0.(,9 S9 0.99 0.33 Jl.6 49.t ,1.1 

B 7 .9 0.00 0.52 4l6 0.00 00 ).00 0 >l 9.0 66.0 65.2 

E 6 -10 0.00 0 51 'l7 0.00 o.o l.00 QY7 10.0 6.U 60 

- B 5 -6 0.00 (l 4 ll q7 0.00 0.0 100 0.<t tiO 60.l 59.£ 

B 4 .g 0.02 C.3.: 417 0.06 3.S 0.99 0.34 u 50 3 49.9 

B 3 0 003 0.2€ 4J 7 0.12 1.6 0.99 0.26 76 ,-1.2 43.E 

""Iii! B 2 1 0.03 o.u 4 l7 O.Jl Hi 0.99 O.U 10.3 40 ◄ 3.5 

B l 8 0.01 C.2t ,n 00-4 2J 1.00 0.18 u 4HI U.4 

,., .. Rl~1JLTS 
0 . .:1: 

Ys"" All(llc: 2.0 dl';gn:a !.1.slcJi. Ttmpert(1,.1r~; ~ 11 f 

Pitel; Allek -0 4 dcgiu:i \lclocJty•; S~,H fpi (f"t pa J.;C.} 

R~l•lt.anl Antle.: 56 oq;rca ADLl Velo-ell)~ 5!i.O! fp1 

Sur.card Dc,•iallon; ).3 clcen~ 
•velocity in the: d.rection offlow 

.,.., CARNOT 
15991 Red Ji.ill /..-:c.-, SuJ!e llO 

714-259-9$20 
FAX 714-259-0Jil 

·~·,,.... 
.:m~ XL.VI . I )d 

(:t,f#,JJ 

-
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STRATIFICATION CHECK 

CLient UCOS COLMAC 
Project#: 1409-40950 
Unit No: 1.0 

Date: 6/28/94 
Point Chpt 

A5 6.9 
A4 i.2 
A3 6.7 
Al. 7.0 
Al 6.5 
B5 6.5 
B4 6.7 
BJ 6.7 
B2 6.3 
Bl 6.5 
C5 6.6 
C4 6.3 
CJ 6,4 
C2 6.9 
Cl 6.7 

02 Stratification= 

409E~Xl.S/J-l-Stra2 

W002AS-678786-RT-845 

RefCn %Diff Point 

6.9 0.0% D5 
i. l -1.4% D4 
6.7 0.0% D3 
72 2.8% D2 
6.5 0.0% DJ 
6.5 0.0% E5 
6.7 0.0% E4 
6.6 -1.5% EJ 
6.2 -1.6% E2 
6.5 0.0% El 
6.5 -1.5% F5 
6.2 -l.6% F4 
6.4 0.0% F3 
6.8 -1.5¾ F2 
6.7 0.0% Fl 

-0.4% 

CARNOT 
1S991 Red Hill Ave. Su.i1e 110 

Tustin, Ca.lifornfa 92680 
714-259-9520 

FAX 714-259-0372 

268 of 298 

Chpt 

6.S 
6.6 
6.7 
6.6 

6.7 
7.0 
6.6 
6.6 

6.9 

6.7 
6.5 
6.2 
6 8 
6.8 
6.8 

.,,. 

• 

-
Rc.!01 ¾Diff 

6.4 -1.6¾ -6.6 0.0% 
6.7 0.0% 
6.6 0.0% 
6.i -0.0% 
6.9 -l.4% 
6.6 0.0% 
6.6 0.0% ~ 

6.8 -J.5% 
6.6 -1.5% 
6.5 0.0% 

Pi!' 
6.2 0.0% 
6.8 0.0% 
6.& 0.0% 
6.8 0.0% .. 

.,.,,, 



3D VELOCITY- DATA M"I) WORKSHEET 

" 
Client: UCOS COL\.f.AC Dalt>: 

Unll: n 01t.1 J.ly: E.F 
,.,,. s..,,.,J;,Je Locsl1011: Oullc:1 due.I Bue.. Pn:s.i..irc. In Jit.: 79.90 

TU1Nr.: 2-2-3d SuOc Pres.suN, lri WC; -0.71 

Probe ID N~: B·213l AM. Pressurt., In ti(.: :i.9.R"◄ . .,,. 
CJ11lt Lo•d: A~er.lje 02, Cl/• dry: 6 70 

Te.sc O,lr: 6128/94 Ave:~e COJ, •/4 dry. 12-00 

""" Timt (Sw1/S't.Dp): 09501114 S MolS'lur, Conuril, '½: 15.0~ 

Mol1tc1.1lar Wflfnl, wet; 2f..36 -
,. Sm pit Ysw Pilch TolaJ SLuck P<I-P5/ Plu-h Pt-Pv Re.nit VtlocJty 

Point Ani!lt P4-P5 Pl-Pl Temp Pl-Pl Ancic J'J-P1 PI-P• Antle uricorr.• A_ij,J 

,. dq. lo WC In Vl'G ., le WC dq:. '1\WC lnWG dti. rpg rp, 

,.,. A 7 -6 --0.05 0. ss ,(JS' ..() 09 -s.s 1.00 0.!>S u 65.) 6-4.6 

A G .9 -0,0S 0.4.S 0.9 --0.Jl -o.1 LOO 0.45 ll.2 S9.l sr.o 
A 5 ·12 ·<LOS o.•s ,39 -0.)1 ..(,,7 1.00 0.◄ 5 )3.7 59.1 S7.-' 

•>;'~ 

A 4 -3 --0.05 o.so 439 -0.10 -6.J l.00 0 so H 62.3 61.8 

A 3 .9 -0.04 0.60 .(J.9 -0.07 -u 1.00 0.60 9.9 61.1 67.l - A 2 .g -0.0S 0.60 -<39 -0.0i -5.l l.01) 0.60 9.S fll.2 6i.3 

A I •t 0.00 o.s~ 440 0.00 0.0 1.00 o.ss 1.0 6.5.2 &4.5 

B 7 5 0.00 0. 70 <13.9 0.00 0.0 l.00 0.70 s.o 73.S 73.2 

B t .3 0.00 0.6S 4:39 0.00 0.0 1.00 0.65 3.0 70.i 70,7 
.... B 5 0 0.00 0 57 439 0.00 0.0 1.00 DS1 0.0 663 U.J 

B 4 ,l 0.00 0.(t 439 0.00 0.0 LOO 0.4! 1.0 60.~ 60.i 

!l!lll! B 3 ·2 0.00 o.n •39 o.oo 0.0 1.00 0.32 2.0 .c~.7 49.7 

B 2 .) 000 O.lS ~38 0.00 0.0 l.00 0.25 3.0 4).9 -<J.! 

t~ B 1 .)S ..0.02 o.:n ,QR --0.07 ◄.S LOO 0.27 15.7 45.7 ~.o 
C 1 0 --0.0J 0.41 ,n -0.02 -1.5 1.00 OAl 1.5 56.2 56.2 

- C 6 0 --0.02 0 42 <36 -0.0S ·l.9 LOO 0.,2 2.9 56.9 56.i 

C s 0 -0.0l 0.37 437 -o.os .3.3 l.00 0.31 3.3 5J.4 53.3 

C 4 ·2 -o.o:. 0.37 <137 -0 03 -1.7 LOO 0.31 1.6 H. ◄ 53.3 

C 3 -6 0.0'2 0..36 43i 0.06 3.6 0.99 0.36 '10 51.5 52.l 

C 2 .3 0.02 0,40 437 0.05 3.2 1.00 o.co· ~-◄ 55.4 SS.3 

'""' C .9 0.02 036 43 7 006 :u, 0.99 0.36 9.i S2.6 SU 

F .7 --0.05 O.:S5 440 --0.09 .5 S l.0-0 0.:S!> &9 65.J 64.S 
~~ F •6 -'.! -0 0( O.SJ uo -0 Ci ... u 1.00 0.53 5.S ,u 63.1 

F -6 -0.06 O.~G 44} --012 -7.2 1.00 o.~ 9.~ 62.-'I 6U 
""I F -~ ·l -003 0.59 ,H3 -0.05 -3] l.00 0,59 33 67.7 67.6 

F 3 •t --0.03 0.66 44J --0.0S -2.E LOO 0.66 i.5 ,u 70.7 
.,,, F .2 -10 0.00 0.60 (42 0.00 0.0 1.00 0.60 10.0 68.1 67.l 

F l ·9 0.07 o.~2 4~ ~ 013 8.9 0.99 0.51 12.6 6,;,4 61.9 

,., .... E '] .JO 0.00 0.~2 441 0.00 0.0 J.00 0.52 100 63.( 62.4 

E 6 .s 0.01 O.S2 442 0.02 L2 LOO 0.52 S.l 63.4 63.2 

.... E ., 0.02 o.~4 4C2 0 °' l. ◄ 100 o.~◄ 1., 6H 64.l 

E .~ -3 0.00 0.55 4-dl 0 00 0.0 1.00 0.55 J.0 ,~.l 65.l 

E ' .9 0.00 0.53 441 0.00 0.0 1.00 0.53 .9.0 4-4.0 63.2 
~ 

'£ :z ·lO 0.00 0.53 441 000 00 LOO 0.53 100 u.o 63.0 

£ I 0 0.02 055 ◄ 40 O.O<I 23 1.00 0.51 23 . 65.1 65.l 

'""' D ·, l 000 0.49 4140 0.00 0.0 l.00 C.<9 ).0 6U 6U 

D 15 ·2 0.02 0.4~ 438 C.04 H l.00 0..tS 3 5 ~u ~v 
~ D :s 0 02 0.42 ,Oi 0.0~ j 1 LOO 0.42 3.1 56 i !>6.i' 

D ,: 0 0.01 0.39 <37 0.03 l.6 LOO 0.39 l 6 ~u ~o - D ] 0 0.00 0.36 4J7 0.00 0.0 1.00 0.36 0.0 ~2.6 52.6 

D '.l .3 -0 Ol 0,30 437 -0.03 -2..1 1.00 0.30 36 ,u <F.O 

""" D 2 0.00 0 25 437 0,00 0.0 1.00 0.2S lO {3.9 4H 

RESULTS 

'"" Y,"' Angle: 4,4 de~ Sud.: Tt.rnpl:Tlllurt: 439 F 

,,.,,'4 l'ilc'h Anele: .1.0 d~ Vtlodt)"': 60.l@ f~ (f""! fl~ tC4 ) 

R.csull.Ant Analr: ~.9 degrca A..Da) \.'elO(:hy: S9.il ~ 
,,,,,., St..ind anl DrY11Uon: 4.0 lie~ 

•velocity in lbc dLTct.tion of flow 

.:;f,. 

CARNOT 
"iii 1 S 991 Red BJ.U A vc., Suilt ll 0 

Tustin. Cali.f'omh 92680 
,<jc. 714-259-9520 

,~sxi...sn-2.31i,1 FAX 7Jd-2S9-0)71 
JC.-l)<M 

lJllll ,.. 
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STRATIFICATION CHECK 

ClieDl: UCOS COLMAC 
Project #: 1409...:0985 
Unit No: 2 

Date. 6/28/94 
Point Q;pt 

F5 7.0 
F4 6.4 

F3 7.3 
F2 7.0 
Fl 6.7 
E5 6.5 

E4 6.7 
E3 i .1 
E2 6.9 
El 67 
D5 6.9 
D4 63 
D3 7.2 
D2 7.7 
Dl 7.0 

02 Stratification=-

4 091l ~.x.LS/:1-2-Str.J 

W002AS-6787 86-RT-845 

Ref 0, % Diff Point 

7.0 0.0% C5 
6.5 1.5% C4 
7.4 1.4% CJ 
7.0 0.0% C2 
6.7 0.0% Cl 
6.5 0.0% BS 
6.8 1.5% B4 
7.1 0.0% B3 
7.0 1.4% B2 
68 1.5% Bl 
7.0 1.4% A5 
6.4 1.6% M 
7.2 0.0% A3 
7.7 0.0% A2 
7.0 0.0% Al 

1.0% 

CARNOT 
1S991 Red Hill A,·e. Suite 110 

Tustin, California 92680 
714.259.9520 

FAX 714-259-037.2. 

270 of 298 

Cnpt 

6.5 
6.6 
6.5 
6.4 
7.4 
6.0 
6.2 
6.5 
6.7 
6.6 
7. l 
6.1 
7.4 
6.7 
6.4 

,,,,, 

ffl"' 

-Ref 0, %Dill 

6.4 ~ 1.6% 
6.6 0.0% 

.. 
6.6 1.5% 
6.4 0.0% 
1.S 1.3% •· 
6.1 1.6% 
63 1.6% 
66 J.5% 
6.8 1.5% ~ 

6.7 1.5% 
7.3 2.7% 
6.9 1.9% """ i.S i.3% 
6.8 1.5% 
6.6 3.0% .,, 

_. 
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I ntrod uct:ion 
Employee safety is the top priority of Montrose Environmental Group. All employees must be 
trained to mitigate the hazards faced each day. The site manager and project manager/lead are 
responsible to ensure all hazards have been proper identified and managed. All employees have 
Stop Work Authority in all situations where an employee feels they cannot perform ajob safely 
or a task for which they have not been adequately trained. 

The Site Safety Plan (SSP) has been developed to help assist Montrose test crews with 
identifying physical and health hazards that could harm our employees and determining how the 
hazards will be managed. Additionally, the SSP will help each crew manage the health of the 
employees by providing emergency procedures and information. 

The booklet contains all the different safety forms that you may need in the field into one 
document. The SSP consists of the following: 

1. A standardized, two-page, fillable pdf, form that is used as the Hazard Analysis and 
Safety Plan 

2. Hazard Control Matrix - contains useful information on both engineering and 
administrative controls that a crew can use to reduce or eliminate the hazards they have 
observed plus applicable PPE that may be required 

3. Tool Box Meeting Record- Keeps a daily record of the scheduled testing for the day and 
a short refresher of the hazards that were identified in the test location SSP and any 
hazard controls/PPE 

4. Additional Forms 

a. Aerial Lift Inspection Form 

b. Heat Stress Prevention Form 

c. Extended Hours Form 

d. Safe Work Permit 

An SSP for c~ach location must be completed or at least started prior to mobilization and included 
as part of your Project Test Plan. Each test crew will then assess the hazards again while on-site 
looking for changes or new hazards. Once an SSP is completed, it will need to be reviewed 
before set up at each of your client's testing locations. Any day a SSP is not reviewed, a Tool 
Box Meeting will need to be completed. 

The SSP is a living document. Each test crew should update the plan as new hazards are found. 
The client project manager should continually update their SSPs as new information and 
conditions result in new or changed hazards. The goal is to provide each crew with the most up­
to-date hazard and safety information 

001 AS-Safety-FM-4 
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MAQS Site Safety Plan 

Client I Desert View Power !contact Name I Kevin Lawrence l □ate 101/15/20 

Location I Mecca, CA ISSP Writer I Dave Wonderlv 1PM I 
Job Preparation 

0 Job Site Walk Through Completed D Site Specific Training Complete D Certified First Aid Person 

0 Site Walk Through Needed □Site Specific Training Needed □Other: 
Facility Information/Emergency Preparedness 

Plant Emergency # (760) 396-2554 Identify and Locate the following: 

On-Site EMS □ Yes 181 No Evacuation Routes to main gate 

EMS Location Severe Weather Shelter Source test trailer 

Nearest Urgent Care Facility: Rally Point Main Gate 

Location of Eye Wash/Safety Shower: 

Source Information: (list wee} 
Flue Gas Temp. (°F) 350 Flue Gas Press. ("H2O) 0.1 Flue Gas Components NOx, SO2, HCL, NH3 -- ---
Flue Gas Inhalation Potential? 181 Yes □ No 

Describe Hazard Protection Plan: Keee eorts closed and or covered, use a acid gas reseerator as needed. 

Required PPE 181 Hard Hats 181Safety Glasses 181 Steel Toed Boots 181 Hearing Protection 

Additional PPE Requirements 
D Hi-Vis Vests D Harness/Lanyard* D Goggles D Personal Monitor Type: 

D Metatarsal Guards □ SRL(s) 0 Face Shield D Respirator Type: acid gases 

0Nomex/FRC D Hot Gloves D 4-Gas Monitor □Other PPE: 

Critical Procedures - check all that apply - "*" indicates additional form must be completed 

D Hot Weather Work* D Confined Space* D Aerial Work Platform* D Roof Work □ Scaffold 

D Cold Weather Work □ Lockout/Tag Out D Exposure Monitoring D Other: 

Working at Heights Management 
Fall Protection Plan 181 Fixed Guardrails/Toeboards D Fall Protection PPE D Warning Line 

Describe Hazard Protection Plan: Large well protected platform 20" above grade. 

Falling Objects Protection Plan 

D Barricading D Netting 181 House Keeping □Tethered Tools □catch Blanket or Tarp 

Describe Hazard Protection Plan: 

□Safety Spotter 
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MAQS Site Safety Plan 

Fall Hazard Comm1Unication Plan 

D Adjacent/Overhead Work 

Describe Communication Plan: 

D Contractor Contact 

Environmental Hazards -Weather Forecast 

D Client Contact 

D Heat/Cold D Lightning D Rain D Snow Dice □Tornado □ Wind Speed 

Describe Hazard Protection Plan: 

Additional Work Place Hazards 
Physical Hazards Hazard Controls 

D Nuisance Dust Hazards □Dust Mask D Goggles □Other: 

D Thermal Burn □Hot Gloves D Heat Shields □Other Protective Clothing: 

D Electrical Haza.rds □Connections Protected from Elements □ External GFCI O Other: 

D Inadequate Lighting □Install Temporary Lighting □Headlamps 

0 Slip and Trip □Housekeeping D Barricade Area □Other: 
Describe Hazard Protection Plan: 

List of Hazardous Chemicals Other Chemicals: 

0Acetone D Nitric Acid 0 Hydrogen Peroxide Compressed Gases □ 
□ Hexane D Sulfuric Acid El lsopropyl Alcohol D Flammable Gas □ 
□Toluene D Hydrochloric Acid D Liquid Nitrogen 0Non-Flammable Gas □ 
Describe Hazard Protection Plan: Use of glovers when handling liquid reagents. 

Wildlife/Fauna 

Describe Hazard Protection Plan: 

Crew Names & Si1Jnatures 

Print Name Signature Date Print Name Signature Date 
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Hazard 
Ergonomic: 
Strains/Sprains 

Falling objects 

I f ) 

Description 
The manual 
movement of 
equipment to 
testing location 
can cause strains 

When working 
from heights 
there is a 
potential of falling 
objects from 
elevated work 
platform striking 
someone or 
something below 

1 I 1 

Job Site Hazard Mitigation Plan 

Engineering Controls Administrative Controls PPE 
• Eliminate manual "lifts" and use • Stretching prior to and after lifting • Gloves, 

elevators and/or cranes when possible. and lowering tasks to keep muscles appropriate to task 
Stairs can also be used where feasible. and joints loose 

• Use lifting straps and locking carabiners • Break loads into smaller more 
to eliminate the need to continuously tie manageable portions 
and untie loads. • 3 man lift teams during initial set up 

• Use pulley system to eliminate improper and tear down w/2 below and one 
ergonomics when lifting and facilitate above 
sharing of loads • Job rotation and/or breaks during 

• Winches should be evaluated and used initial set up and tear down. 
as much as possible to assist • Discuss potential hazard and 

• Equipment should be staged on table or controls during tailboard meetings 
other elevated platform to assist with • Observe others and comment on 
rigging, lifting and prevent bending over technique 
when securing equipment to hoist. 

• Maintain radio contact between ground 
and platform to ensure the process is 
going smoothly or if a break is needed. 

• Ensure job area is barricaded off with • Review hazards with any adjacent • Hardhat 
hazard cones, caution tape and/or workers & the client so they • Steel toed boots 
appropriate warning signs. Specific understand the scope and timing of • Work clothes 
measures should comply with local plant the job 
rules. • Follow proper housekeeping 

• Ensure a spotter is present during a lift practices by keeping the test 
or lowering of equipment. location neat and orderly, keeping 

• Catch blanket should be used on the trash in bags and non-essential 
platform to prevent objects from falling equipment stored when not in use. 
through any grating. • Perform periodic job site inspections 

• Magnetic trays should be used to hold to ensure housekeeping is being 
flange bots and nuts. observed 

• Tools should be tethered to platform or • Review "grab and twist" method of 
personnel uniform. handling tools and equipment 

between employees 
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Hazard 
Fall 

Burn 

Atmosphere 

Hearing 

Description 
Fall hazard exists 
when working 
from above 4' 
with no guardrails 

Flue gas 
temperature can 
be elevated and 
that can lead to 
hot temperature 
testing 
equipment. 

Hot pipes or 
other duct work 
at plant. 

Air 
concentrations 
could be above 
PEL 

Production areas 
of plants could be 
high 

Job Site Hazard Mitigation Plan 

Engineering Controls Administrative Controls PPE 
• Verify anchor point • Review Working from Heights • Harness and 

• Warning Line system procedure prior to job Lanyard 

• Maintain 3 points of contact when 
climbing stairs or ladders 

• Ensure all fall protection equipment 
has been inspected and is in good 
working order 

• Use heat resistant refractory blanket • Work in tandem with partner to • High temp. gloves 

insulation to seal port once probe is immediately fill sample port with heat • Long gauntlets 

inserted. Use duct tape to further seal the resistant refractory insulation • Long sleeve shirts 

outer flange area of the port. • Stand up wind of port when opening. • FRC 
• Use heat resistant blankets to shield If stack pressure is greater than 2" 

workers from hot sources H20, a face shield is required. 
• Allow appropriate time to handle 

probes 
• Notify all team members at the test 

location when a probe is removed fror 
a hot source and communicate to all 
crew members to exercise caution 
handling or working near the probe 

• Probe are to be sealed to prevent stack • Stand up wind of ports • Respirator 

gases from leaking out • Use a gas monitor to ensure levels • SAR 

• Ventilation, open all doors and window to of contaminants are below PEL 

dilute concentrations in work area 

• Vent analyzer or meter outside 

NA • Set up equipment or trailer as far • Ear plugs 
away as possible from noise • Ear muffs ( check 
producing plant equipment. with plant contact 

on exposure 
levels) 
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Hazard 
Fire 

Weather 

Hot Weather 

Cold Weather 

AWP 

Scaffold 

I 

Description 
High flue gas 
temps, 
chemicals, 
electricity could 
cause fire 

Conditions may 
pose significant 
hazards 

Extreme hot 
temperatures can 
cause physical 
symptoms 

Extreme cold 
temperatures can 
cause physical 
symptoms 

Overhead and 
ground hazards 
pose dangers 

Fall hazard 

' I 

Job Site Hazard Mitigation Plan 

Engineering Controls Administrative Controls PPE 
• Fire extinguisher at job location • Observe proper housekeeping • N/A 

• If conducting hot work, review 
procedures and permitting with site 
contact 

• Weather App warning • Lightning policy • Appropriate 
• JHA review of weather daily clothing for 
• Plant severe weather warning conditions 

systems 

• Shade • Frequent breaks • Appropriate 
• Reduce radiant heat from hot sources • Additional water or electrolyte clothing for 
• Ventilation fans replenishment conditions 

• Heat Stress Prevention Form • Sunscreen 
• Communication with workers 
• Share work load 

• Hand warmers • Calculate wind chill • Appropriate 
• Heaters • Frequent warm up periods clothing for 
• Wind blocks • Communication with workers conditions 

• Ensure all fall protection equipment has • AWP pre-use inspection can identify • Hardhat 
been inspected and is in good working problems with equipment • Steel toed boots 
order • Site walk through can identify • Safety glasses 

• Barricade off area where AWP is in use overhead and ground hazards • Harness/lanyard 
• Gloves 

• Yellow tagged scaffold may require • Scaffold inspection prior to use can • Hardhat 
harness & lanyard identify if scaffold meets OSHA • Steel toed boots 

• Inspect harness & lanyard prior to use regulations • Safety glasses 
• Barricades • Current scaffold training • Harness/lanyard 
• Netting 
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Hazard Description 
Chemicals Chemical fumes 

or splashing can 
cause 
:::i~nhvvi:::itinn nr --1""· 'J'"-··-·. -· 
burns 

Job Site Hazard Mitigation Plan 

Engineering Controls Administrative Controls 
• Chemical containers stored properly • Spill kit training 
• Ventilation • Lab SOP 
• Properly labeled secondary containers • Good housekeeping 

- □".,."""""'.....,1 h,,,..i'""'""'" • r t:;1.>v11cu 1 'Y!::flt:;I It:; 
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PPE 
• Safety glasses 
• Chemical gloves 
• Lab coat 
• Ventilation 
• Goggles/Face 

shield as needed 



Daily Tool Box Meeting Record 

Client: Job No.: Location: Date: -------- --------- --------------------- ----

Scope of Work:------------------------------------------------

Changes In Hazards Any significant change in Hazards, update Site Specific Plan and sign off. 

Site SpecHic Plan review 

CJ 
CJ 
D 

D 

CJ 
D 

CJ 

CJ 
D 

CJ 
D 

D 

CJ 

Emergency Preparation 

Source 

Rally Point 

Stack Temp. 

Alternate Exits 

Static Pressure 

Obstacles in Route 

Flue gas contaminants 

PPE Hard Hats 

Hi-Vis Vests 

Metatarsals 

Nomex/FRC 

Safety Glasses 
Harness* 

Steel Toed Boots 

Goggles 

Hearing Protection 
Personal Monitor Type: _____ _ 

SRL 

Hot Gloves 

Face Shield 

4-Gas Monitor 

Respirator Type: ________ _ 

Other PPE: 

Critical Procedures Scaffold 

LOTO 

Fall Protection Guardrails 

Working at Heights Barricading 

__ Housekeeping 

Barricades 
__ Morning Inspection 

__ EOBD Inspection 

Aerial Work Platform* 

Roof Work 

Fall Protection 

Tethered Tools 

Catch Blanket 

Printed Name 

-----------
Confined Space* 

__ Exposure Monitoring 

Warning Lines 

Netting 

Other: ---------------

Signature 

Communication 

Printed Name 

Adjacent/Overhead Work Contractor Contact 

Signature 

Client Contact 

Weather Forecast 

Temperature 

Fluids Reminder 

Lightning 

Cold 

Proper Clothing 

Wind Speed Wind Direction 

Hot*, above 91 ° F use Heat Stress Prevention Form 

Ice-Rain __ Snowy 

Workplace Hazards Dust 

Labeling 

Storage 

Electrical Slips, Trips & Falls Thermal Burn Lighting 

Chemical 

Surroundings 

Harness 
&Lanyard 

Site Traffic 

Construction 

Machine Guarding 

Inspected by: 

Printed Name 

Printed Name 

Printed Name 

PPE 

Ventilation 

Trucks 

Cranes 

Chemical 

Cylinders Secured 

Sample Storage 

Forklifts 

Wildlife/Fauna 

__ Upwind/downwind Hazards 

Signature 

Signature 

Signature 

Test Crew Initials: 

Tool Box Meeting Leader Signature 

Notes: 
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Montrose Air Quality Services -Daily Aerial Lift Inspection Form 

All checks must be completed before operation of the aerial lift. This checklist must be used at the 
beginning of each shift or after six to eight hours of use. 

General Information (Check All That Apply) 

Manually Prc>pelled Lift: ______ Self-Propelled Lift: ________ _ 

Aerial Lift Model Number: _____ Serial Number: _________ _ 

Make: ----------- Rented Or Owned? ________ _ 

Initial Descriiption - Indicate by checking "Yes" that an item is adequate, operational, and safe. 
Check "No" to indicate that a repair or other corrective action is required prior to use. Check "N/A" to 
indicate "Not Applicable." 

Number Item to be Inspected 

A. Perform a visual inspection of all aerial lift 
components, i.e. missing parts, torn or loose 
hoses, hydraulic fluid leaks, etc. Replace as necessary 

B. Check the hydraulic fluid level with the platform 
fully lowenad 

C. Check thei tires for damage. Check wheel lug 
nuts for tig1htness 

D. Check the: hoses and the cables for worn areas or 
or chafing. 

E. Check for cracked welds 

F. Check the platform rails and safety gate for damage 

G. Check for bent or broken structural members 

H. Check thei pivot pins for security 

I. Check that all warning and instructional labels 
are legible! and secure 

J. Inspect th1~ platform control. Ensure the load 
capacity is clearly marked 

1 
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Yes 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

No 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

N/A 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 



.. 

~ MONTROSE -
Atg Ctl.l AL I TY ~[RVICf S -_, 

Initial Description - Continued 
Number Item to be Inspected Yes No N/A -
K. Check for slippery conditions on the platform □ □ □ --L. Verify that the Manufacturer's Instruction □ □ □ 

Manual is present inside the bucket --M. Check the hydraulic system pressure □ □ □ 
(See manufacturer's specifications). If the pressure 
is low, determine the reason and repair in 
accordance with accepted procedures as outlined -
in the service manual 

N. Check the base controls for proper operation. □ □ □ -
Check switches and push buttons for proper -operation -0. Check the platform controls for proper operation. □ □ □ 
Check all switches and push buttons, as well as 
ensuring that the drive controller returns to neutral .. 

P. Verify that a fire extinguisher is present, mounted, □ □ □ 
and fully charged and operational inside the bucket -

Q. Verify that the aerial lift has headlights and a □ □ □ 
safety strobe-light installed and fully operational .. 

R. Verify that the aerial lift has a fully functional □ □ □ 
back-up alarm -

-Print Name of Individual Inspecting Location Date 
Aerial Location Date Lift ----.. 

---2 
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Heat Stress Prevention Form 
This form is toi be used when the Expected Heat Index is above 91 degrees F. Keep the form with project 
documentation. 

Project Location: ______________________________ _ 

Date: ______________ Project Manager: ______________ _ 

Expected High Temp: ________ Expected High Heat Index: __________ _ 

1. Review the signs of Heat Exhaustion and Heat Stroke 
2. If Heat Index is above 91 degrees F: 

a. Provide cold water and/or sports drinks to all field staff. Avoid caffeinated drinks and 
energy drinks which actually increase core temperature. Bring no less than one gallon of 
water per employee. 

b. If employee are dehydrated, on blood pressure medication or not acclimated, ensure 
they are aware of heightened risk for heat illness. 

c. Provide cool head bands, vests, etc. 
d. Have ice available to employees. 
e. Encourage work rotation and breaks, particularly for employees working in direct 

sunlight. 
f. Provide as much shade at the jobsite as possible, including tarps, tents or other 

acceptable temporary structures. 
g. PM should interview each field staff periodically to look for signs of heat illness. 

3. If Heat Index is above 103 degrees F: 
a.. Employees must stop for drinks and breaks every hour (about 4 cups/hour). 
b. Employees are not permitted to work alone for more than one hour at a time without a 

break with shade and drinks. 
c. Employees should wear cool bands and vests if working outside more than one hour at a 

time. 
d. PM should interview each field staff every 2 hours to look for signs of heat illness. 

, Coot.pate, ____ _ 

J. damlft)'l,l<ln 
_ ~ t-rature If 

aoove 101· 
~ hol, dry tl<tn 

SAFETY MANUAL 2017 Rev O I Page 43 of 66 
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Montrose Air Quality Services 
Extended Hours Safety Audit 

Project Number: __________ _ Date: ---- Time: ------
Whenever a project is going to extend past a 14-hourwork day, an Extended Hours Safety Audit 
to access the condition of their crew and the safety of their work environment must be 
completed. If a senior tech or a FPM is leading a project, they should confer with the CPM but 
they will need to get permission to proceed from the DM or RVP. CPMs need to get permission 
to proceed from the DM or RVP. Technical RVPs can authorize moving forward if they are in 
the field or if they own the project. DMs and R VPs may make the call in the field. 

~--1 Hold test crew meeting. Test Crew Initials: 

"Extended or unusual work shifts may be more stressful physically, mentally and emotionally. 
Non-traditional shifts and extended work hours may disrupt the body's regular schedule, leading 
to increased risk of operator error, injuries and/or accidents." 

The test leader should look for signs of the following in their crews: 

• Irritability • Fatigue 
• Lack of motivation • Depression 
• Headaches • Reduced alertness, lack of concentration and 
• Giddiness memory 

The test leader should assess the environmental and hazardous concerns: 

• 
• 
• 

Temperature and weather 
Lighting 
Climbing 

.______.I Notify DM or RVP Name: 

• 
• 
• 

Hoisting 
PPE ( respirators, ect.) 
Pollutant concentration in ambient air (S02, 
H2S, ect.) 

The test leader must contact either the DM or RVP to discuss the safety issues that may arise due 
to the extended work period. During this time, they can come to an agreement on how to 
proceed. 

Things to discuss are why the long hours? 
Client or our delays? 
Production limitations? 
Impending Weather? 

.__ _ __,I Contact client 

The test leader, DM or RVP should discuss with client any of our safety concerns, the client's 
needs and come to agreement on how to proceed. Discussion should also include the appropriate 
rest period needed before the next day's work can begin. The DM and/or a RVP must be kept in 
the loop on what the final decision is. 

What was the outcome? 
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SAFE WORK PERMIT 

.·.,r +:: ;,:,'" >~--:·. ;.:·, ·.:,:.,;:,;,;,•'.;:\ ·. •. ,: ::,,,.;· ,.,,\}::'_::': ; ':':"-' ""· 
",,· .. ·•,. .., ,1:: .. .-,::·c .... ::, :, :-.~:; .':,. """• __ ,,.-~--••-·. ~,., ,-,-•• , -... ,,,:,:,:;;,,;,':~: ._ . .:· .. -:: .. ,· 

□ Flammable □ Harmful to breathe □ Harmful by Skin Contact 

□ Verify process hazards have been reviewed 

o TyvekSuit o Hearing Protection o H2S Monitor o Flash Hood 

o Rain Gear o Goggles o Safety Harness & Life Line o Life Vest 
o Chemical Resistant Gloves o Face shield o Tripod ER Escape Unit o Supplied Air Respirator 

o Rubber Boots o Organic Vapor Respirator o Fall Protection Equipment o Dust Respirator 
o Other: 

:r(''' }?:.;o(",,,. ,;: ;;;;( n1:.>.,;'-'t,,, ':· ;;{ ':\ __ :' ••c; ':<;;,•,c,,,,,. -,/"? ' '; . 
.; ,.. ·J.(i.,·->\";><-f··,- -•.,_ -,,:,_ <,,-:,:· :;:, o.'-'''.';-. _ _.·,,: '.'I,-'':/,y· ; ,.- ,, - ·-;~_,' -.• · _:, 

o Joint Job Site Visit o Electrical Isolation Completed o Line Identified o Equipment Water Flushed 
o Equipment Depressurized o Isolated and locked out o Equipment Identified o Equipment Inert Gas Purged 

o Vents Opened & Cleared o Blinds in Place o Electrical Equipment Still Live o Written JSA Completed 
o Atmosphere Tested o Electrical Equipment Still Live o Equipment Still Live o 
Other: 

o Cover Sewers o Scaffolding Inspection Done o Charged Hose/Area Wet o Communication Device(s) 

o Air Mover (Grounded) o Fire Extinguisher o Covered Cable Trays o Fire Watch 

o Barricade/Signs o Fire Resistant Blanket o Continuous Air Monitoring 

o Other: 

o Designated Fire Watch Individual and Start time (30 min after hot work): 

o Fire Watch Complete (signature and time): 

f. HAZARD ANALYSIS (add additional inf~rmation to f6rm as necessary) 

Job Steps Potential Hazards Hazard Controls 

1. 

2. 

3. 

4. 

I VERIFY THAT THE ABOVE CHECK LIST "D11 HAS BEEN COMPLETED, All OTHER CONDITIONS ("B", "C", "E", ''F") ARE UNDERSTOOD ANO WHEN 
MET, THE AREA IS $AfE FOR\NORK TO COMMENCE. 

Name: Signature: Date: Time: 
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Desert View Power 
2020 RATA 

THIS IS THE LAST PAGE OF THIS DOCUMENT 

If you have any questions, please contact one of the 
following individuals by email or phone. 

Name: 
Title: 

Region: 
E-Mail: 
Phone: 

Name: 
Title: 

Region: 
E-Mail: 
Phone: 

W002AS-678786-RT-845 

Mr. David Wonderly 
Client Project Manager 
West 
DWonderly@montrose-env.com 
(714) 279-6777 

Mr. Matt McCune 
Regional Vice President 
West 
MMccune@montrose-env.com 
(714) 279-6777 
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